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Waterless Hand Cleaners 


DONALD J. BIRMINGHAM, M.D., Medical Director, Chief Dermatologist 
VERNON B. PERONE, Industrial Hygienist, (Dermatology) 
Occupational Health Program, Public Health Service 
U.S. Department of Health, Education and Welfare 


Cincinnati, Ohio 


removing tenacious soils from the skin 
without using water. This property makes 

them desirable for use in many industrial 
operations, particularly where water is difficult to 
obtain. The waterless cleaner is not a recent de- 
velopment. Over 25 years ago, auto mechanics and 
painters used crude preparations of paste or liq- 
uid products which contained petroleum solvents 
and/or ammonia in irritant amounts. The vigor- 
ous cleaning effect and the accompanying after- 
feel and odor on the skin apparently were toler- 
ated by some mechanics and painters, but such 
waterless cleaners were not accepted generally. 
The Public Health Service dermatologists 
studying occupational skin diseases became in- 
terested in waterless cleaners about 1946, when 
numerous inquiries regarding the irritant and/or 
allergenic properties of specific cleaners were re- 
ceived from practicing dermatologists and in- 
dustrial physicians. Little more was heard of 
them until 1952, when an outbreak of dermatitis, 
totaling 55 cases in one plant, was found to be 
caused by a waterless cleaner containing petro- 
leum solvent and ammonia. Because of this 
dermatitis-producing potential, many plant Medi- 
cal Departments were reluctant to accept them 
as cleansing agents. Nevertheless, the obvious 
convenience and soil-removing ability of water- 
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less cleaners has made them increasingly popular 
for industrial, home, and office use. 

In 1955, the Aero-Medical Laboratory of the 
U. S. Air Force became interested in these prod- 
ucts and contracted with the Public Health Serv- 
ice to study the efficiency, utility, and safety of 
waterless cleaners. The results of a laboratory 
and field evaluation of 15 waterless hand cleaners 
conducted with human subjects form the basis of 
this publication.* 


Laboratory Studies 


LASSIFICATION: The 15 waterless hand cleaners 

- in the form of pastes, creams, liquids, or gels 
were classed in three broad groups based on the 
principal cleansing ingredient contained in them, 
as suggested by Lesser.! A detailed classification 
was impracticable because of the frequent 
changes in formulation and inadequate informa- 
tion provided by the manufacturers on the com- 
position of the cleaners. 

Group I — Solvent Type — cleanses primarily 
through the petroleum slovent content. A manu- 
facturer’s typical formula contains deodorized 
kerosene, lanolin, lecithin, oleic soap base, and 





*The report to the U. S. Air Force was published by that 
agency as document WADC Technical Report 55-467. This paper 
is based on data collected for that report, and is published with 
the permission of the U. S. Air Force. 
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synthetic detergent. Cleaners 1, 4, 5, 6, 7, 8, 9, 
and 13 were placed in this group. A wide variety 
of petroleum-based solvents are used in group I 
products. 

Group II — Alkali Type — cleanses primarily 
through the soap or alkali action. A manufac- 
turer’s typical formula contains fatty acid, heavy 
organic amine, lanolin, water, perfume, and 
humectant. Cleaners 3, 10, and 14 were placed in 
this group. (These cleaners also contained ap- 
preciable amounts of petroleum solvent.) 

Group III — Wetting Agent Type — cleanses 
primarily through wetting agents. One manu- 
facturer’s formula contains neutral alkyl-ary] sul- 
fonate emulsifier, stearic acid, sodium hexameta- 
phosphate, glycerine, mineral oil, nonionic syn- 
thetic detergent, lanolin, water, and perfume. 
Cleaners 2, 11, 12, and 15 were placed in this 


group. 


Free Alkalinity and Acidity 

HE SKIN does not tolerate excessive alkaline 

insult, and since some of the products in group 
II cleanse primarily because of their alkali con- 
tent, it was considered essential to make these 
determinations. Acidity was determined because 
of the high fatty acid content of many cleaners. 

The total alkalinity of soap solutions depends 
upon the amount of free alkali, the alkali liber- 
ated upon hydrolysis, and alkali derived from 
builders.2 The testing methods employed to de- 
termine free alkalinity and acidity are conven- 
tional ones in use for several years.?:4 Of the 
15 waterless cleaners studied, only one, a type 
II product (14), contained free alkali, which 
amounted to 0.86% expressed as sodium hydrox- 
ide. All the other cleaners contained varying 
amounts of free acid, ranging from a low of 
0.35% to a high of 12.60% expressed as oleic 
acid. 

From these determinations it was concluded 
that 14 of the waterless cleaners studied could 
be used without causing excessive alkaline in- 
sult to the skin; however, these 14 contained 
free acid in excess of the 0.1% allowed by gov- 
ernment standards for soaps. 


Cleaner Stability at Various Temperatures 
LEANERS used or stored in temperate, tropical, 
or arctic temperatures should possess a high 
degree of stability, because workers will not use 
cleaners after they have frozen or liquified be- 
cause of temperature extremes. We felt that ex- 
posure to temperatures of 20°F, 70°-85°F, and 
105°F for prolonged periods was a more practical 
measure of stability than the usual procedure,* 
in which they are subjected to a high tempera- 
ture (140°F) for 16 hours and a low temperature 
(—81°F) for 16 hours, brought to room tempera- 
ture, and their separation effects observed. 
Samples of all waterless cleaners were exposed 
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to room temperature (70°-85°F), elevated tem- 
perature (105° + 1°F), and freezing tempera- 
ture (20° + 1°F). Daily observations were made 
until the physical state of the cleaners had 
changed. Thereafter, weekly observations were 
made for a total of 10 weeks at each temperature. 
The cleaners were then removed from the oven 
or refrigerator, uncovered, brought to room tem- 
perature and further changes in their physical 
states observed. The cleaners stored at room 
temperature were likewise uncovered at the end 
of 10 weeks, and remained uncovered for an 
additional week. 

Since a workman uses approximately eight 
ounces of cleaner per 20 work days, a cleaner 
that withstands temperature ranges from 20° to 
105°F for 30 days would be fairly stable, provided 
it is completely used in that time. Naturally, for 
periods longer than 30 days these tests are not 
adequate. 

Under all temperature variants in the testing 
procedure, none of the waterless cleaners was 
able to withstand the environmental tests for a 
30-day period. Only one cleaner, 10 (alkali type 
II), showed any change at room temperature. 


Relative Cleaning Efficiency 

O TEST cleaning efficiency, the 15 waterless 

cleaners and six conventional cleaners were 
challenged by floor varnish, glue, axle grease, 
India ink, mimeograph ink, used crankcase oil, 
1% solution of gentian violet, flat wall paint, 
roofing tar, and household adhesive cement. 

The test method consisted of applying a thin 
layer of soil to a 25 square cm area of the skin 
and allowing the soil to “set.” The area was 
then scrubbed with the waterless cleaner applied 
to a pledget of cotton. The time interval of 
scrubbing to remove the soil was recorded with 
a limit of 120 seconds arbitrarily selected as the 
maximum time permitted. If a cleaner failed to 
remove a soil in this allotted time, it was con- 
sidered to be ineffective for that particular soil. 
Evidence of soil removal or nonremoval was made 
by gross observation. New skin test sites were 
used for each cleaner tested. No preliminary 
preparations of skin test sites were made; how- 
ever, subjects were requested to avoid the use 
of hand creams or lotions prior to cleansing tests. 

Since some laboratories test the efficiency of 
a skin cleaner on polyethylene, glass, or a simi- 
lar smooth surface, a polyethylene surface was 
included in these tests for comparison. Without 
doubt, the more realistic approach to cleaning 
efficiency is to use the skin itself. In several in- 
stances, cleaners removed soils (dyes, roofing 
tar) from the polyethylene surface, but failed to 
do so from the skin. 

None of the cleaners, waterless or conventional, 
removed household adhesive cement either from 
the skin or the polyethylene surface. On the 
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basis of the testing procedure, one type III wa- 
terless cleaner was the most efficient in its clean- 
ing ability against the remaining nine soils. 
Thirteen waterless and two conventional cleaners 
were rated from average to slow in removing 
soils. One waterless cleaner (2, wetting agent 
type) and four conventional products (three 
powdered and one common bar soap) were con- 
sidered ineffective for special soil removal. 


Solvent Content 

INCE some manufacturers did not supply ade- 

quate information on the solvent used in their 
products, it was necessary to identify them 
through physical analysis. There was additional 
need for undertaking these analyses, since several 
cleaners containing kerosene showed contrasting 
behavior on the skin. 

Steam distillation of all cleaners was _ per- 
formed, using 50-gram portions to which six to 
eight grams of sodium chloride were added to 
minimize emulsification. This process was re- 
peated on additional portions of each cleaner, if 
necessary, until sufficient quantities of the water- 
immiscible solvents had been separated for frac- 
tionation and further tests. After determining 
the specific gravity of the solvent mixtures, frac- 
tional distillations were conducted at 10-12 mm 
pressure. The individual fractions were analyzed 
by infrared spectrophotometry and the refractive 
index of each fraction determined. 

The infrared spectrograms of most of the sol- 
vent fractions were similar to those of aliphatic 
hydrocarbons. Solvent fractions from two of the 
cleaners (1 and 3), however, yielded a pair of 
strong infrared absorption bands characteristic 
of aromatic groups. These same bands were pres- 
ent in the spectrograms of two additional cleaners 
(10 and 14), although their intensities were 
markedly lower. 

The presence of aromatics in certain solvents 
explained in part some of the dif- 


aromatic and other unsaturated hydrocarbons. 

Results of the physical analysis of the solvents 
are shown in Table I. The index of refraction of 
solvents identified as deodorized kerosene and 
light petroleum oils is about 1.4290 to 1.4296 
(4, 5, 6, and 9). The refractive index of those 
identified as aliphatic hydrocarbons or purified 
hydrocarbons is 1.4194 and 1.4182 (8 and 138). 
Those containing aromatics (1, 3, 10, and 14) 
have higher refractive indices and specific gravi- 
ties. 

Waterless hand cleaner 15 (wetting agent type 
III) was the only cleaner that did not contain 
any water-immiscible solvent. Cleaners 2, 11, and 
12 (wetting agent type III) contained relatively 
small amounts, 4.2%, 4.3%, and 18.6% respec- 
tively, compared to the remainder of the cleaners 
which contained solvents in amounts ranging 
from 31.9 to 56.7%.* 

It is significant that cleaners 1, 3, 10, and 14, 
which were considered unsatisfactory in over-all 
performance in the laboratory and field studies 
prior to the solvent analyses, all contained aro- 
matic hydrocarbons. This finding would suggest 
that the aromatic hydrocarbon fraction was the 
cause of their adverse reactions on the skin. This 
cannot be stated categorically until further stud- 
ies of the action of aromatic and aliphatic sol- 
vents on the skin are made, because cleaners 3, 
10, and 14 also contained alkali, which can be a 
skin irritant. 


Residual Effects on Metals 
HEN dealing with precision instruments or 
delicately tooled components of mechanisms 
such as jet engines, corrosion from any source 
is a highly important consideration. Since all of 
the waterless cleaners left a residue on the hands, 





*We wish to acknowledge the assistance of MR. Ropert G. 
KEENAN of this laboratory for devising the steam distillation 
procedure and for the interpretation of the infrared examination 
of the solvent fractions. 











ficulty in correlating our derma- 
tologic laboratory and field data 


TABLE I. 
PHYSICAL ANALYSIS DATA 





with the solvents as reported by 
the manufacturer. For example, 


% Water Im- 


Gm Manufacturers’ 


Solvent Identi- Aromatics Specific Refractive 








some cleaners reported to contain Cleaners miscible Solvent fication Present Gravity Index 
deodorized kerosene had been 1 42.6 Hydrocarbon Yes 0.748 1.4467 
ot tees 5 51.3 Deodorized kerosene No 0.703 1.4296 
found ined to others contain 12 18.6 Mineral oil No 0.689 1.4194 
ing plain kerosene or related sol- 9 43.9 Light petroleum oil No 0.744 1.4296 
vents. Upon examination of the 12 53.0 Purified hydrocarbon No 0.707 1.4182 
11 4.2 None No a 1.4510 
. * ie 
spectra of the latter clvents, aro : Pe aie aida Pi ee yr 
matics were noted in all but one 14 43.4 Nana Yes 0.762 1.4313 
(7), where a plain kerosene type 8 31.9 Aliphatic hydro- No 0.708 1.4194 
. . carbon 
had been indicated as the solvent. 10 47.1 Odorless oil hase Yes 0.760 1.4322 
On the other hand, aromatics 3 56.7 Mid-continent Yes 0.756 1.4317 
were absent in all cleaners con- petroleum 
taining deodorized kerosene. This 16 9 ee vegetable No 7” * 
is reasonable, since the deodoriz- 4 49.5 Light technical oil No 0.718 1.4290 
ing treatment of kerosene with 6 53.0 Deodorized kerosene No 0.746 1.4290 
7 37.3 Kerosene = 0.761 1.4471 


fuming sulfuric acid removes 
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the corrosive effect of these residues on metals 
was tested by having 18 of the laboratory per- 
sonnel use the waterless cleaners three times 
daily and handle chips of aluminum, brass, cop- 
per, iron, and lead after each use of the cleaner. 
After six weeks of this procedure, no corrosive 
effects were demonstrated on the metals studied. 


Physiologic Observations on Humans 


a TESTS: Although leaving a closed 
patch containing cleaners in contact with 
the skin for even a short period of time produces 
a greater insult to the skin than normal use of 
the cleaners, this test does demonstrate the rela- 
tive mildness of various preparations. By patch 
test, we found that the wetting agent type clean- 
ers could be classed as nonirritant, those con- 
taining solvents as mild or severe irritants, and 
those containing large amounts of alkali and sol- 
vents as severe irritants. 

Severe patch test reactions to waterless clean- 
ers do not always mean that similar reactions 
will occur in actual use, for a solvent or alkali 
or a combination of the two applied to the skin 
and then covered will most likely produce a re- 
action. However, it is probable that those cleaners 
which do not produce any reactions, or, at the 
most, mild irritation under the 24-hour patch 
test, will have less tendency to harm the skin. 
Patch tests performed to determine irritant in- 
dices only, do not exclude the possibility of sen- 
sitization to the products tested. 


Skin Surface Lipid Removal 

HE NORMAL skin surface has a lipid film con- 

sisting of fatty acids, cholesterol, and liquid 
waxes derived from the sebaceous glands and 
keratinizing epidermis.® This constitutes, at least 
in part, a natural barrier against water-soluble 
irritants. Soaps, detergents, solvents, and alkalis 
are capable of removing the lipid film; however, 
the physiologic restoration of surface fat ordi- 
narily maintains an equilibrium unless it is se- 
verely disturbed or intrinsically deficient. 

The lipid tests were undertaken to determine 
if waterless hand cleaners, when used daily for a 
relatively long period (two months), would cause 
a decrease in the amount of surface lipid nor- 
mally present on the skin. Baseline values were 
established for the subjects’ recoverable surface 
lipids before testing the waterless hand cleaners. 
We then determined the amount of recoverable 
lipid in the same subjects, some of whom used 
waterless cleaners. These results were compared 
with those from selected control subjects who 
used conventional soap and water cleansing tech- 
niques. Ether extraction procedures were em- 
ployed each week to develop comparative lipid 
values. 

The technique employed for the removal of 
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skin surface sebaceous material was similar to 
that of Cruickshank,® essentially the immersion 
of the hand and forearm into a cylinder of ace- 
tone for three minutes. In this investigation, 
both hands were immersed to the wrists sepa- 
rately. Ethyl ether was used, since other in- 
vestigators?:.9.19.11 have shown that this solvent 
causes only temporary superficial irritation to 
the skin surface and is superior to other solvents 
in extracting skin fat. The analysis of the ether- 
soluble substances was similar to that of Herr- 
mann and Prose,’ in which the ether washing 
was filtered, transferred to a weighed container, 
evaporated, and the residue weighed on an ana- 
lytical balance. The difference in weights repre- 
sented the quantity of ether-soluble lipid ma- 
terial. 

Twenty volunteers, divided into two groups of 
10, participated in the lipid studies. In group A, 
each of seven subjects used a separate waterless 
cleaner and each of the remaining three was as- 
signed a conventional cleaner. In group B, eight 
waterless cleaners and two conventional cleaners 
were assigned. The subjects were instructed to 
use the assigned cleaner three times daily for 
two months, avoiding other cleaners and solvents 
during working hours and at home. Lipid extrac- 
tion tests were performed weekly to develop com- 
parative lipid values. The subjects did not wash 
their hands nor have them contact any water for 
four hours prior to the tests. It is possible, when 
using a restricted area of the skin for the re- 
moval of surface lipid, to protect completely the 
test site and thus avoid environmental contami- 
nants.? In this study, using both hands as test 
areas made protection impracticable. 

The results showed that three waterless clean- 
ers, 2, 11, and 15 (wetting agent type III), and 
two conventional hand cleaners (a common bar 
soap and a powdered type) had little, if any, 
demonstrable effect on defatting the skin sur- 
face. Following the use of cleaners 6 and 9 (sol- 
vent type I), 12 (wetting agent type III), and 
one conventional hand cleaner (powdered type), 
the amount of surface skin lipids recovered was 
slightly less than that recovered prior to their 
use. The use of cleaners 1, 5, 7, 8, and 13 (solvent 
type I) and 10 (alkali type II) caused a con- 
siderably lessened amount of recoverable lipid. 
The greatest decrease in the amount of recovered 
skin lipids occurred after the use of cleaners 4 
(solvent type I) and 3 and 14 (alkali type II). 

In the two subjects using conventional cleaners 
and a hand lotion, the amount of recoverable 
surface lipids was considerably greater than that 
prior to using hand lotion. Undoubtedly, the in- 
crease was due to the emollients in the lotion, 
rather than to a surge of sebaceous flow. 

The influence of weather upon the condition 
of the skin is important when considering the 
amount of lipids present on the surface of the 
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normal skin, particularly during a two-month 
period. Usually, the amount recoverable is greater 
in the summer when heat permits a smooth flow 
of sebum.!* The subjects in group A used the 
cleaners during the winter; those in group B 
during the summer. Waterless cleaner 14 (alkali 
type II) used in the winter showed a much 
greater capacity to decrease the amount of re- 
coverable surface lipids than waterless cleaner 
15 (wetting agent type III) used during the 
same period. During the summer, two waterless 
cleaners, 1 (solvent type I) and 3 (alkali type 
II), were associated with marked decreases in 
the amounts of recoverable skin lipids as com- 
pared to the six other waterless cleaners, 2 and 
11 (wetting agent type III) and 1, 6, 7, and 9 
(solvent type I). 

These tests corroborate the results of the 
microscopic skin grades obtained in field trials of 
the cleaners, and also of the solvent content study 
of waterless cleaners. In general, cleaners con- 
taining no solvent, or relatively small amounts, 
were associated with the least amount of surface 
skin lipid removal, whereas those containing aro- 
matic hydrocarbon solvents and/or alkali were 
associated with the greatest amount. 


Skin pH Change and Recovery Time 

ORMALLY, the surface pH of the skin, often 

referred to as the “acid mantle layer,” ranges 
from 4.0 to 6.5. The importance of maintaining 
the pH of the outer layer within this range has 
been emphasized by various investigators.13-14,15,16 
Among the factors which alter the skin pH are 
alkalis, soaps, detergents, and solvents. The nor- 
mal skin, when exposed within reasonable limits 
to these agents, has the ability to neutralize their 
action. Physiologic mechanisms believed to bring 
about the neutralization are the influence of 
sweat,!7.18 the buffering effect of the amino acids 


of keratin and sebum,!%?° and changes in the 
keratin layer which give rise to CO, diffusion.?! 

Prolonged exposure to strong cleansing agents 
can produce a contact type dermatitis believed 
to occur in part through the removal of the “acid 
mantle layer.” This has been demonstrated by 
Burckhardt!® in his studies of eczematous pa- 
tients who lacked the ability to neutralize alkali. 
He concluded that decreased resistance of the 
skin to alkali rather than allergic hypersensi- 
tivity was an important cause in this form of 
dermatitis. Laboratory studies on skin pH were 
therefore undertaken to determine the degree 
of skin surface alkalinity brought about by wash- 
ing with waterless cleaners compared to con- 
ventional cleaners and the time required for the 
skin pH to return to normal. 

Thirty human subjects (11 females and 19 
males) comprised the study group. The subjects 
were instructed not to wash their hands for at 
least two hours prior to the tests, and to avoid 
the use of hand creams or lotions after washing. 
The procedure for determining skin pH was that 


external skin electrodes. 

Baseline pH determinations on the palmar and 
dorsal surfaces of each hand were obtained. A 
waterless cleaner was then applied to the palm 
of one hand and an equal amount of a conven- 
tional control cleaner to the other. The areas 
were scrubbed for 30 seconds with a pledget of 
cotton, pH determinations being made at this 
point and at regular intervals after removal of 
cleaners until the pH returned to normal. The 
experiment was then repeated using the dorsal 
surfaces of each hand. The waterless cleaners 
were removed from the skin with a paper towel, 
and the conventional cleaners were first rinsed 
off with water, followed by drying of the hand 
with a paper towel. 














TABLE II. 
PH AND AVERAGE RESTITUTION TIMES OF INDIVIDUAL CLEANERS 
Av. pH Unit Av. Time 
pH of PH of 5% Av. pH Av. pH Unit Drop Follow- Required for 
Undiluted Aqueous of Skin Before Rise Following ing Cleaner Restitution of Skin 
Cleaner Type Sample Solution Cleaner Application Skin Application Removal pH (in Minutes) 
9 I 8.03 8.37 5.97 1.28 0.67 10 
11 III 6.14 7.40 6.24 0.14 0.12 10 
12 Ill 5.69 6.76 5.51 0.32 0.19 15 
15 III 7.26 7.62 5.93 0.97 0.38 15 
16* Sulf. oil 6.59 6.72 5.67 0.66 0.31 18 
2 III 8.16 8.39 6.02 0.66 0.17 20 
17* Syndet — 10.32 5.88 2.31 1.18 29 
1 I 9.53 9.61 5.75 1.81 0.78 33 
4 I 8.12 8.37 6.24 1.27 0.58 38 
7 I 8.07 9.20 5.71 1.23 0.48 38 
6 I 7.42 8.00 5.35 1.22 0.41 45 
18* Powder aa 9.10 5.86 2.40 1.14 51 
8 I 8.17 8.92 6.24 1.58 0.66 60 
5 I 8.37 8.81 5.49 2.19 0.85 80 
13 I 8.09 8.12 5.78 1.76 0.37 90 
3 II 8.15 8.45 5.91 1.65 0.28 90 
14 II 9.06 9.87 5.55 2.40 0.44 105 
10 II 8.92 9.12 5.87 2.06 0.57 165 


*Contro] conventional cleaners. 
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The three conventional cleaners selected as 
controls included a sulfonated oil, a heavy duty 
powdered soap, and a powdered synthetic de- 
tergent. 

It was demonstrated by Klauder and Gross,!* 
in their studies on the effects of soaps on the pH 
of the skin, that higher pH values of the skin 
following the use of soaps and detergents re- 
quired longer restitution time. 

Our results agree with these findings for con- 
ventional cleaners. However, when conventional 
and waterless cleaners are compared, the syn- 
thetic detergent and the heavy duty powdered 
cleaner produced considerably higher unit rise 
in pH than the majority of the waterless cleaners, 
but were markedly lowered following rinsing. 
For example, the synthetic detergent and the 
heavy duty cleanser produced. rises in pH of 2.31 
units and 2.40 units respectively, which decreased 
1.18 and 1.14 units following rinsing of the hand. 
The corresponding restitution times were 29 and 
51 minutes. A waterless cleaner of solvent type 
(5) and one of alkali type (14) produced pH 
rises of 2.19 units and 2.40 units respectively 
while in contact with the skin, and decreased 
0.85 and 0.44 units following removal of cleaner, 
with corresponding restitution times of 80 min- 
utes and 105 minutes. 

In a few instances, there was little difference 
in skin pH after use of waterless or conventional 
cleaners following rinsing and/or removal. In 
other instances, the skin pH following removal 
of the waterless cleaners was lower than that of 
conventional cleaners after removal from the 
hands, yet the pH restitution times were much 
slower with these waterless cleaners. For exam- 
ple, each of two waterless cleaners caused skin 
pH rises of 1.2 units following removal of the 
cleaner. A restitution time of 38 minutes was 
recorded. The synthetic detergent caused a skin 
PH rise of 2.3 units following removal of cleaner. 
The restitution time was 29 minutes. 

An explanation for this observation is prob- 
ably the incomplete removal of the waterless 
cleaners from the skin. Possibly the oily residue 
deposited by some waterless cleaners may impede 
the exit of those substances which act to restore 
the skin pH to normal within 45 minutes. The 
rinsing, drying, and more complete removal of 
the conventional cleaners from the hands are 
undoubtedly advantageous in aiding the skin 
to overcome the relatively large pH increase 
produced. 

All of the waterless cleaners produced a higher 
pH in an aqueous solution than when undiluted. 
This is probably due to hydrolysis of the alkali 
components of the cleaners. 

In no instance did the pH of the skin rise 
above the pH of the undiluted waterless cleaner 
or the aqueous solution of the conventional 
cleaner. 
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Field Trials 


BJECTIVE RESULTS: Field trials were con- 
ducted on 15 waterless hand cleaners and 
four conventional industrial hand cleaners among 
500 subjects divided into five groups each con- 
sisting of 100 men, including machinists, welders, 
sheet metal workers, painters, mechanics, car- 
penters, photographers, linotype operators, and 
office workers. By distributing a cleaner to 25 
subjects, three waterless cleaners could be tested 
against one conventional cleaner in every group 
studied. Weekly observations on each group were 
made for a period of three months. Prior to the 
actual use of the cleaner, the hands of each par- 
ticipant in the study were examined with a 
binocular dissecting microscope to determine 
their initial condition with regard to erythema, 
scaling, and fissuring, or, in rare instances, 
eczematized skin. The following basis was used 
for grading the hands: 


Grade Microscopic Skin Grading of Hands 
10 — Smooth, with no evidence of scaling (best 
grade possible). 


9 — Very slight evidence of scaling. 

8 — Slight evidence of scaling. 

7 — Moderate scaling and slight redness. 

6 — Moderate scaling and redness. 

5 — Marked scaling, redness, and dryness. 

4 — Marked scaling, redness, extreme dryness, 
moderate cracking. 

3 — Extreme redness, dryness, and cracking. 

2 — Extreme redness, dryness, and cracking, 


with deep fissures. 
1 — Raw and bleeding. 
0 — Eczematous lesions (worst grade possi- 


ble). 


The technique was suggested by Johnson, Kile, 
Kooyman, et al?+ and has been used many times 
in evaluating the effects of soaps and synthetic 
detergents on the hands of housewives. 

In addition to the microscopic hand examina- 
tions, a history of skin diseases was recorded 
prior to beginning the field trials. Each individual 
was then provided with a container of cleaner, a 
supply of paper towels, a list of printed instruc- 
tions, and finally the proper use of the cleaner 
was demonstrated to the participants. 

In evaluating the action of these agents on 
the hands microscopically, two of the cleaners, 
both of wetting agent type, produced lessened 
sealing and increased smoothness of the hands 
of their users, machinists who come into contact 
with oils and solvents. In contrast, the hands of 
those using one of the most irritating of the 
cleaners showed a marked increase in scaliness. 
It is significant that the improvement in scaliness 
and smoothness shown with the two cleaners of 
wetting agent type occurred in the winter-spring 
season, when scaling is more prevalent, while the 
group which showed the most adverse effects 


Industrial Medicine and Surgery 











i oe ee a a a ee 


= ef 


Ww 








' —s oe 8 


SY Ww YY of wT oe CU ~~ 


a ad 


—~ 


© Rw 


- = 


O RPRet RD bu 











or 


was observed in the summer, when scaling is less 
prevalent. Waterless cleaners of the wetting 
agent type were associated with higher skin 
grades than seen with cleaners of the solvent 
type. The lowest grades were seen among those 
using the alkali type waterless cleaner containing 
solvent. 


Subjective Results 

N THE clinical trials, several subjective observa- 

tions were made regarding the use of all 15 
cleaners. 

(a) After-feel and residual odor: 

The unpleasant after-feel and the residual odor 
imparted to the hands have more importance than 
just a “feeling of unpleasantness.” Actually, cer- 
tain occupations did not lend themselves to the 
use of these cleaners; for example among pho- 
tographers, the cleaners often left a deposit on 
the film, prints, and sometimes the lenses. Among 
linotype operators, greasy cleaners made the 
fingers too slippery to punch the keyboard prop- 
erly. Typists experienced the same effect as 
linotype operators, and, in addition, complained 
of finger marking and smudging papers because 
of the dust and dirt collected and adherent to 
the oily film on the fingers. Laboratory workers 
whose duties required the handling of glassware, 
pipettes, and precision instruments complained 
of the greasy residual as a contaminant. An in- 
teresting complaint registered occasionally but 
not correlated with any particular preparation 
was that the waterless cleaner made the hands 
too soft. At times calluses were lost, causing the 
hands of workmen to become too tender. 

(b) Cuticle and nail soil: 

All of the waterless cleaners have a peculiar 
capacity for depositing the loosened soil around 
the cuticles and under the nails. The extra effort 
required to remove this soil and the fact that the 
soil frequently was not present in these areas 
prior to cleansing constituted a legitimate com- 
plaint. 

(c) Preferred cleaner: 

The largest percentage of the field trial sub- 
jects preferred the use of conventional cleaners 
to waterless cleaners, although those who used 
four of the waterless cleaners preferred them 
to conventional ones. 


Summary 


lr IS accepted that the most essential require- 
ment of a good industrial cleaner is that it 
will not harm the skin. When industrial hand 
cleaners cause excessive lipid removal, unduly 
dehydrate the skin, or markedly alter skin pH 
for prolonged periods, they should be considered 
as harmful and undesirable. It is also important 
that the cleaner be able to remove soil and at 
the same time be pleasant to use. Thus, a basic 
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objective of this study was to establish, if pos- 
sible, a group of standards which could be 
utilized by the manufacturers of waterless clean- 
ers in the development and testing of their own 
products. Further, it was hoped that some of 
these standards would form the basis for water- 
less hand cleaner specifications. 

Fifteen waterless hand cleaners representative 
of three basic types were evaluated in the labo- 
ratory and in field usage trials to obtain in- 
formation regarding their behavior on the skin 
compared to five conventional industrial hand 
cleaners and one synthetic detergent. 

Selected standards known to be practical in 
the study of potential cutaneous irritant effects 
and physical characteristics of soaps, detergents, 
and solvents were utilized to determine: 

A. In the laboratory: 

1. Free alkalinity and acidity. 

2. Cleaner stability at various tempera- 
tures. 

3. Relative cleaning efficiency. 

4. Solvent content. 

5. Residual effects on metals. 

6. Patch tests for relative mildness. 

7. Skin surface lipid removal. 

8. Skin pH change and recovery time. 

B. In the field trials: 

1. Skin grades. 

2. After-feel and residual odor. 
3. Cuticle and nail soil. 

4. Preferred cleaner. 

When the laboratory and field data were as- 
sembled and analyzed, it was plainly evident that 
differences in performance existed among the 
waterless cleaners and the controls which had 
been tested. The results of this study, however, 
should in no way be misinterpreted to imply that 
the only acceptable waterless cleaners are those 
which were evaluated or that the only inferior 
ones are those which performed poorly in the 
study. Both during the course of and after the 
laboratory and field trials it was recognized that 
there were a number of waterless cleaners com- 
parable to those evaluated. However, to have in- 
cluded in this study all cleaners sent to us or 
about which we had heard would have eventuated 
in a project requiring several years to complete. 


Conclusions 


1 AS A RESULT of a study with selected testing 
« techniques, 11 of the 15 waterless cleaners 
studied were classed as satisfactory, while four 
of the cleaners were definitely inferior in per- 
formance. 

2. Those cleaners classed as wetting agent 
type were found to be preferable to those classed 
as solvent type. 

8. Cleaners which contained alkali or combina- 
tions of alkali and solvent were associated with 
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more irritant action on the skin than was seen 
with the other types. 

4. Aromatic hydrocarbons should not be in- 
corporated into the cleaner solvent. 

5. Waterless hand cleaners have a practical ap- 
plication for usage under a variety of conditions: 

(a) Where workmen encounter tar, paint, 
heavy greases, dyes, and inks, among 
other tenacious soils. 

(b) In areas where workmen must walk 
long distances to obtain washing fa- 
cilities. 

(c) On aircraft, submarines, and surface 
vessels where water storage may con- 
stitute a problem. 

(d) In tropical and polar installations, 
provided the specific cleaner can meet 
temperature requirements. 

(e) In those operations where machinists, 
mechanics, field crews, road gangs, and 
maintenance men are in contact with 
variable degrees of tenacious soilage. 

The waterless cleaners tested represented fair 
to high grade products except for the few con- 
sidered inferior. As a group, they can replace 
effectively raw solvents for hand-cleaning pur- 
poses. Some are definitely superior to most con- 
ventional hand cleaners for rapidly removing 
certain tenacious soils. By no means are water- 
less cleaners exclusive substitutes for conven- 
tional products, but they are more convenient 
and efficient for selective usage. 
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Objectives 


AM a frequent visitor to our Medical Center at Pisgah Forest. I never look at this 
I adequate, but simply constructed, building without a feeling of pride because of 
the minor role I played in bringing this facility into being. I likewise look with pride 
as I enter the building and read the dedication plaque which is located in the small 
entrance foyer where all may see it. I have a feeling of pride because here again I 
had a minor role in stating these objectives. As I read them today, I feel that they 
just as adequately state what we now hope to accomplish as they did when the Medical 
Center was dedicated in 1952. The plaque reads: “The professional staff and facilities 
of this Medical Center are pledged to the task of achieving a healthier and happier 
life span for our workers through sound medical practices in order that, by useful 
and gainful activity in their work, homes and communities, they may become even 
better examples and stronger defenders of the principles and way of life which make 


us a nation of free people.” 


—From “An Industrialist Looks At Occupational Health,” by N. H. CoLLisson, Executive Vice 
President, Olin Mathieson Chemical Corporation, presented at the Governor’s Conference on Occupa- 
tional Health. Raleigh, North Carolina, January 24, 1957. 
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First Stage Treatment 
of Burns and Prevention of Shock 


EDWARD F. KUBA, M.D., Chicago 


T HAS BEEN our observation over the past eight 

years of operating a Clinic in the heart of a 
large industrial area and in treating burns of 
all degrees of severity, that if we can control 
the initial pain we can reduce shock to a mini- 
mum. Since adopting our technique for first stage 
treatment in 1954, we are certain that many 
patients who might otherwise have been fatalities 
have been saved. And we have found that by 
alleviating the first rush of intense pain, the 
patients have been much more controllable and 
amenable to subsequent therapy. 

Perhaps it was Dupuytren who first suggested 
that in early fatalities from burns, death was 
due to “‘an excess of pain.”! Robertson and Boyd 
pointed out that death from burning occuring 
within the first 24 hours is practically always 
due to primary shock.- 

Blalock differentiated between ‘‘primary shock” 
and “secondary shock,” primary shock occurring 
immediately following the injury, while in sec- 
ondary shock the time interval separating the 
injury and appearance of symptoms is usually 
an hour or more. He also pointed out that in some 
instances primary shock may progress into the 
secondary type.* 

Wilson concluded that initial shock is of nerv- 
ous origin, is similar in nature to fainting or 
syncope but longer in duration, and is due to a 
primary disturbance of the vasomotor mecha- 
nism.? Harkins observed that “Burns are but a 
ype of trauma, thermal in this instance, and 
trauma is merely a noxious influence which, when 
severe, overtaxes the compensatory and recupera- 
tive powers of the animal organism.’ 

Our conclusion, based upon observation of 
many hundreds of patients, is that it is the pain- 
ful stimulus that contributes most importantly 
to primary shock. The rapid fall in blood pressure 
and slowing of the heart beat immediately fol- 
lowing severe burn are too sudden to be of chemi- 
cal origin, but must be a nervous response to the 
trauma. 

Over the past three years, we have been for- 
tunate in having for our use a spray topical 
anesthetic* which contains 20% dissolved ben- 


*Americaine®) Aerosol, supplied by Arnar-Stone Laboratories, 
Ine., Mount Prospect, Illinois. 
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zocaine and 0.1% benzethonium chloride in a 
water-soluble liquid vehicle, and provides a fine 
mist by which large areas can be covered quickly. 
We were originally attracted to this preparation 
because of its rapid and profound surface anes- 
thesia and apparent freedom from toxicity or 
sensitivity. In addition, the formulation has the 
advantage of being bacteriostatic. 

It is known that benzocaine is practically in- 
soluble, and that it must be in solution to be 
effective. Actually, 4% dissolved benzocaine has 
been the maximum concentration obtainable ex- 
cept in phenol, alcohol, or other irritating sub- 
stance. The preparation used in this study con- 
tains 20% dissolved benzocaine in a bland, non- 
irritating, water-soluble base consisting of a 
series of polyethylene glycols. 

Adriani, in evaluating the relative toxicity of 
various topical anesthetic agents, concluded that 
benzocaine was the least toxic. Using cocaine as 
a standard, and assigning to it a toxicity equiva- 
lent of “1,” he found that benzocaine is only 
1/10th as toxic as cocaine, and 1/20th to 1/50th 
as toxic as two other frequently used topical 
anesthetics.® 

Adriani and Campbell, in a study regarding 
toxicity of local anesthetics, employed Americaine 
ointment nearly 10,000 times as a lubricant for 
intratracheal catheters and for pharyngeal and 
nasal airways to obtund the pharyngeal and 
tracheal reflexes, without any untoward effects 
due to toxicity or sensitivity. They report that, 
because of the insolubility of benzocaine, it is 
absorbed more slowly than other drugs, and that 
untoward reactions due to systemic toxic effects 
are virtually unknown from its use.* 

With reference to effectiveness, Tainter, in 
evaluating the analgesic effectiveness of 40 dif- 
ferent materials, found benzocaine to be the “best 
topical anesthetic.”* Schmitz, Smith and Car- 
berry found an cintment containing 20% dis- 
solved benzocaine importantly superior to two 
other widely prescribed agents for relief of post- 
episiotomy wounds, fissured nipples, and tender 
hemorrhoids in the parturient.? In dermatology, 
White and Madura, in a study of 132 cases of 
various dermatological conditions, found that this 
ointment gave prompt and sustained relief in 128 
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cases.'° Horwitz found the ointment to give 
prompt and prolonged relief from pain following 
hemorrhoidectomies and other proctological pro- 
cedures.!! It should be noted that the aerosol and 
the ointment contain the same formulation ex- 
cept for a change in the viscosity of the material. 

Our own experience has shown that the 20% 
dissolved benzocaine topical anesthetic aerosol, 
when used on burns, gave both prompt and sus- 
tained relief, usually controlling pain for as 
long as several hours, the critical period in first 
phase treatment. There are the additional ad- 
vantages of rapid coverage of wide areas, and of 
obviating the necessity for manual application 
to already traumatized areas. The patient cannot 
feel the application being made. Our further 
observation was that the spray method of applica- 
tion was more sanitary than manual application, 
and could possibly be a factor in minimizing 
infection. 


Technique 
S OUR CLINIC serves many factories in the 
adjacent area, we are open 24 hours a day. 
When patients can not be sent to the office, our 
initial care begins at the factory, following this 
procedure: 

First Aid at the Plant: 

1. For body burns, all clothing is removed. 

2. The involved area and areas immediately 
adjacent are liberally sprayed with the topical 
unesthetic aerosol. 

3. The patient is given an injection of fast- 
acting analgesic, 

4. wrapped in sterile sheets, and 

5. sent to hospital. 

Hospital Management: 

1. Patient is given two bottles of plasma. 

2. Debridement under light anesthetic (cyclo- 
propane) using soap and water, and removing 
all scarred tissue with knife and forceps. 

3. Laboratory workups, including hematocrit 
index, complete blood counts, urinalysis, NPN 
and creatin levels. These serve as a guide to 
future medication. 

4. Administration of antibiotics. 

5. Application of pressure dressings to replace 
skin tension, and help prevent fluid Joss. 

During a three-year period, our series has in- 
cluded over 700 patients suffering from all types 
of burns — ranging from the first degree type 
burn of the hand resulting from a match book 
explosion, to the third degree burn of extensive 
proportions caused by metal, steam, gasoline, etc. 
Prompt and effective relief of initial pain of the 
burns has been achieved in all cases by our 
technique. 


Cases 
ML: White male, age 36, severe second and 
third degree burns over two-thirds of body 


by explosion of zinc from a mould. Such an ex- 
plosion is caused by the molten metal, which 
builds up tremendous pressure and explodes, 
shooting particles of the hot molten metal in all 
directions. Normally, a patient with such ex- 
tensive burns, with hot metal deeply imbedded in 
the tissues, could have been a certain fatality. In 
the present instance, initial treatment was in- 
stituted within eight minutes after the accident. 
After removal of all clothing, the body was com- 
pletely sprayed, using approximately one and one- 
half of the 11-oz size of the topical anesthetic 
aerosol. This, combined with 100 mg Demerol 
given hypodermically, kept the patient relatively 
comfortable, without shock. After wrapping him 
in sheets and sending him to the hospital, de- 
bridement and subsequent therapy could be car- 
ried out, and skin grafts were necessary only at 
pressure points, elbows, shoulders, etc. The pa- 
tient was hospitalized for approximately eight 
weeks, and made a complete recovery in about six 
months. A minimum of scarring resulted, none 
of it on his face. 

REA: White male, age 62, was brought to the 
Clinic within 10 minutes from the time of the 
accident, suffering from extensive steam burns 
about the arms, face, and chest, with the greatest 
involvement about the arms. Top clothing was 
removed, and the involved area sprayed with the 
aerosol, using approximately one-half of a dis- 
penser. Relief of excruciating pain resulted with- 
in 60 to 90 seconds. Demerol, 75 mg, was given 
hypodermically, and debridement was performed 
with no other anesthesia. Pressure dressings 
were applied, utilizing petrolatum and gauze, 
with sterile mechanics waste and elastic bandage, 
and the patient was sent to the hospital for 
laboratory workups, plasma.and fluids, and sub- 
sequent therapy. Although suffering from second 
and third degree burns over extensive areas, this 
patient was hospitalized for only three weeks, 
and had recovered sufficiently to return to work 
in about three months. Again, there was a mini- 
mum of scarring, with none on the face. 

JwJ: White male, age 38, was a vacationist 
from Park Falls, Wisconsin, who had started a 
fire in a cabin stove, and had thrown on gasoline. 
He was severely burned, with second and third de- 
gree burns about the face, hands, arms, and chest. 
He was seen approximately 10 hours after the 
accident, after he had been painted with tannic 
acid. He had been taken directly to the hospital, 
and was in excruciating pain. Within 90 seconds 
after spraying with the aerosol and administra- 
tion of 75 mg Demerol hypodermically, he was 
relatively comfortable. He was taken to the op- 
erating room, where the areas were debrided 
with a brush, soap and water. Antibiotics were 
given, and pressure dressings were applied to all 
involved areas, with the exception of the face. 
Laboratory work and subsequent therapy were 
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begun. The face was sprayed with the aerosol 
twice a day for 10 days, and healed up beauti- 
fully. The patient was in the hospital for three 
weeks; returned to work in about four months. 


Conclusion 

HERE HAVE been various theories regarding 

the precise etiology of shock in burns, includ- 
ing the toxic theory, the adrenal theory, the 
physical theory, and the nervous theory. It has 
been our observation that on stopping pain, shock 
is seldom seen. When pain is stopped, apparently 
cne helps to restore the normal workings of the 
nervous system, easing constriction of the ves- 
sels, and allowing normal fiow of blood. This 
seems to agree with classical observations in the 
field. 

We have been particularly impressed with both 
the simplicity and the safety of using the topical 
anesthetic aerosol for relief of the initial pain 
of burns. There have been no indications of tox- 
icity in any of the patients, and to date not a 
single case of sensitivity, although we must 
constantly be aware of this, and are looking for 
it. However, we do not anticipate any serious 
side reaction, as the sprayed material is water- 
soluble, and can be removed promptly with plain 
water, or soap and water. No interference with 
normal healing has been observed. When one 
gives the patient relief from the pain of burns, 
apparently he does something that prevents 
shock. 


Summary 
TECHNIQUE for first phase treatment of burns 
and prevention of shock is presented, which 
utilizes a new fast-acting automatic spray topical 
anesthetic aerosol containing 20° dissolved ben- 
zocaine, in conjunction with other analgesia. By 
stopping the pain, shock apparently is eliminated 
or minimized, and the patient is made relatively 
comfortable and cooperative. The technique is 
simple and easily performed, and adaptable to 
both office and first aid use. 
(4735 South Western Blvd.) 
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“We Made a Mistake” 


OST businessmen are resigned to the time-loss involved in the coffee break — in fact, 
they may even be encouraging the custom! In a nationwide survey made for the 
Pan American Coffee Bureau by the Psychological Corporation, the Personnel Director 
of one big company that was among the first to introduce deskside coffee service com- 
mented, “Five years ago about 10% of our people left the building to get morning 
coffee. They averaged about 15 or 20 minutes away from their desks. The other 90% 
stayed on the job. Then we put in deskside cart service, prohibited leaving the build- 
ing. We made a mistake. Today, the minute the coffee-cart bell rings, everybody on 
the floor stops working. Nobody wants to be accused of ‘bucking for corporal’ by stay- 
ing on the job. Frankly, I’m looking for a practical way to make coffee available all 
day and knock off the certain specified time for it.” 
—From “Mending the Coffee Break” in Manugement Methods, March, 1957. 
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Practical Aspects of the Recently Enacted 


Disability Insurance Provisions 
of the Social Security Act 


ARTHUR E. HESS 
Assistant Director, Division of Disability Operations 
Bureau of old Age and Survivors Insurance, Washington, D.C. 


HE YEAR 1956 marked an important develop- 

ment in the protection afforded by social se- 
curity. For the first time in this country, the 
social insurance concept was extended to disabil- 
ity benefits on a national scale. 

Under the old-age and survivors insurance pro- 
gram, people who work for others or who are 
self-employed contribute to a fund during their 
working lives. When they fall victim to certain 
economic risks, payments are made to them and 
to their families from the fund maintained by 
their contributions and the contributions employ- 
ers have made. The risks covered are the loss of 
earnings because of retirement in old age, death, 
and — most recently — completely incapacitating 
disability after the age of 50. 

Until 1954, it was not uncommon for a worker 
whose working lifetime had been cut short by 
disability to find that the gap in his social se- 
curity earnings record had resulted in greatly 
reduced benefit payments or in complete loss of 
eligibility. In 1954, the social security law was 
changed to permit a worker to “freeze” his so- 
cial security record if he became totally disabled. 
The “wage-freeze” program roughly analogous 
to waiver of premium in an insurance policy, was 
enacted to prevent the complete loss or significant 
reduction of old-age and survivors insurance 
benefits on account of long-term disability. 

In 1956 Congress provided for the payment of 
disability insurance benefits to totally disabled 
workers! beginning at age 50, and for the pay- 
ment of dependents’ benefits to disabled adult 
children of insured workers, if these children 
were disabled before age 18 and continue to be 
unable to do any work. This past month — Jan- 
uary, 1957 — was the first month for which bene- 
fits from the old-age and survivors insurance 
trust fund ever became payable on the basis of 
eligibility by reason of disability. Several thou- 
sand of the first applicants for disabled depend- 
ent children’s benefits are now in the process of 


Presented at the Ninth Annual Meeting of the American 
Academy of Occupational Medicine, Washington, D. C., February 
14, 1957. 
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receiving their initial checks. Also this past 
month, to cover the cost of the disability bene- 
fits program, an increase in the contributions rate 
by one-half of one percent became effective.2 A 
separate trust fund has been established from 
which payments to qualified persons age 50 and 
over will be made, beginning with the month of 
July of this year. 

Both before and after enactment of the 1954 
law, the Bureau conducted intensive research 
and conferred with experts in the disability field 
to come up with rules and policies under which 
we would carry out this legislation. Other dis- 
ability programs were studied, but none of them 
fit precisely the considerations Congress had in 
mind. The first of these was that the program 
would be administered to a large extent by State 
and Territorial agencies under contract with the 
Social Security Administration. More about this 
consideration later. The second was that this na- 
tional program should be carried out in such a 
way that everyone would have the same rights 
uniformly applied. 

Perhaps even more important than the admin- 
istrative and program structure, however, was 
the need to take a fresh look at what constitutes 
disability in the economic and scientific light of 
this middle decade of the Twentieth Century. 
It was quite evident that there were significant 
medical and rehabilitation developments of very 
recent origin — as well as those to be anticipated 
— which should influence the planning of a so- 
cial insurance program of general coverage. 


1. In order to qualify for either disability insurance benefits 
at age 50 or to have his social security record frozen, a worker 
must have social security credit for at least five years of work 
in the 10 years immediately before the onset of his disability, 
and at least one and a half years of this work must have been 
in the three years just before he became disabled. Moreover, 
beginning 7/1/61, the ‘“‘cash” benefit work requirements become 
progressively more restrictive until disabled individuals may need 
to have (in addition to other requirements, e.g., the six-month 
waiting period) as much as 10 years of social security credit. 
In substance, at the time of his disability, he must have a social 
security record of some years standing, and one which shows 
that he was recently a part of the nation’s Jabor force. 

2. One-quarter of a percent on employees and one-quarter 
of a percent on employers; three-eighths of a percent on self- 
employed individuals. 
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Right trom tne start we sought advice from 
consultants and advisory bodies representing 
many fields of experience. We wanted to be sure 
that the policies and procedures we adopted would 
be sound from a social, administrative, and tech- 
nical point of view. We were especially concerned 
that our processes would be thoroughly valid 
from a medical standpoint and would enhance 
doctor-patient relationships. It was this approach 
which led to the appointment by the Social Se- 
curity Administration of a Medical Advisory 
Committee, a nongovernmental group composed 
of members of medical and related professions 
with a common interest in the problems of the 
disabled. This Committee has served not only 
as a sounding-board, but its professional guid- 
ance and incisive estimates of medical problems 
are of continuing help in the development of 
policies and procedures." 

By adding the 1956 disability benefit amend- 
ments to the freeze, Congress gave us a much 
bigger job to do. Basically, however, the defini- 
tions under both provisions are the same, and the 
procedures worked out for the one have been 
found applicable to the other. 


Concept of Disability 
JN ANY discussion of disability, it is essential 
first to define our terms. The old-age and sur- 
vivors insurance disability provisions define dis- 
ability as “inability to engage in any substantial 
gainful activity by reason of any medically de- 
terminable physical or mental impairment which 
can be expected to result in death or to be of 
long-continued and indefinite duration... ” 

While the definition prescribed in the law is 
in concrete terms, still, as in most statutes, it 
gives us the responsibility for working out its 
application through administrative interpreta- 
tion. Criteria had to be devised to answer such 
obvious questions as: “What is long-continued 
and indefinite duration?” Is the term to be used 
in the sense of “absolute perpetuity,” ‘“everlast- 
ing?” Or are we to interpret the phrase to mean 
merely “not temporary” or “not transient?” One 
clue to the answer was found in Congressional 
discussions; there appeared to be an implicit un- 
derstanding in those discussions that it is not 
sufficient for the disability merely to extend be- 
yond the waiting period of six months required 
to screen out obviously temporary conditions; the 
condition should be likely to continue for the 
foreseeable future, or to result in death. 

The concept of lack of capacity for “substan- 
tial gainful activity” is, of course, the most diffi- 
cult element in the definition. In applying the 
definition to actual cases, we do not construe it 





3. While the function of the Medical Advisory Committee is 
to advise the Social Security Administration on the medical 
aspects of problems and policies of administering the disability 
program, this, in no way, implies a responsibility for passing 
on the desirability of legislation, either now or in the future. 
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to mean that complete and irrevocable helpless- 
ness must be demonstrated. However, Congres- 
sional deliberation did indicate that the defini- 
tion was intended to mean “total,” in the sense 
that it refers to inability to engage in any sub- 
stantial work, not merely the kind of work the 
applicant last engaged in, or the kind for which 
he is most obviously suited. Thus, an individual 
who has been advised to give up his particular 
kind of work in order to make his medical treat- 
ment more effective, or who finds he is no longer 
able to meet the physical and mental demands 
of the job, may not necessarily be disabled under 
the old-age and survivors insurance definition of 
disability. This might be because the impair- 
ment, although disabling for the person’s usual 
occupation, cannot be considered disabling for 
all substantial gainful activity. 

This is all in rather sharp contrast to the con- 
cepts underlying some of the other disability pro- 
grams with which the American people have come 
to be familiar. Industrial disability retirement 
programs, for example, in their approach to the 
problem of premature retirement, understandably 
tend to emphasize aspects of the problem which 
give the employer primary concern. They must 
think in terms of disability retirement when the 
individual, because of his condition, is unable to 
continue at his regular job or work satisfactorily 
at any other job available in the company. It is 
for this reason that our determinations of dis- 
ability in some cases disagree with those of in- 
dustrial retirement programs. Similarly, our de- 
cisions sometimes differ from those of private 
insurance, the several types of veterans’ pro- 
grams, workmen’s compensation, and others. 


Administrative Framework 

OW, HOW is the ball set to rolling in an indi- 

vidual case? 

When the disabled person (or someone on his 
behalf) contacts the Social Security Administra- 
tion district office, he is asked to obtain evidence 
of the disability and of its severity. Here the 
attending or reporting physicians assist him in 
completing the necessary medical forms, giving 
data on which a determination may be based. I 
would like to correct a misconception that seems 
to have developed in this regard. It is not the 
responsibility of the applicant’s doctor to make 
the determination of disability. It is his respon- 
sibility only to supply diagnostic and supporting 
clinical information on which a disability evalua- 
tion team (under the jurisdiction of a State 
agency) makes the determination. 

I spoke of the fact that State and Territorial 
agencies are responsible to a large extent for the 
administration of the old-age and survivors in- 
surance disability program.t This provision was 
included to assure that determinations of dis- 
ability would be made in an administrative set- 
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ting closely related to State programs and to 
the working relationships they have established 
with the medical profession. The principle is a 
sound one but it does set up certain administra- 
tive problems. The State agencies actually make 
the disability determinations, subject to review 
by the Bureau of Old-Age and Survivors Insur- 
ance, to assure consistency of understanding and 
conformity with procedure. The Bureau may re- 
verse a State finding that disability exists but 
it cannot reverse a finding that no disability ex- 
ists. Such a decision is subject only to appeal by 
the applicant. 

Therefore, after the claimant has filed his 
claim and his proofs in a Social Security Admin- 
istration district office, the case is transferred 
to a State agency usually a State vocational 
rehabilitation agency. The further development 
of his case from a vocational as well as a medical 
basis, and the adjudication of disability, are in 
the hands of an evaluation team of medical and 
lay personnel. Such further field investigations 
and medical examinations as may be necessary 
are carried forward at the initiative of this eval- 
uation team. 





Evaluation Guides 
[S48 1LITY evaluation is a highly complex proc- 
ess. The problem of administration is not 
so great when the criteria are to be applied by a 
compact group of evaluators, perhaps centralized 
in one spot or under uniform administrative di- 
rection. The problem becomes more difficult when 
decisions are made by widely dispersed teams 
under varying jurisdictions. 

In evaluating disability on a mass scale, it has 
been essential to develop — and to keep refining 
— a tool that will help to get the job done with 
greater facility and uniformity. For this pur- 
pose, we prepared (with the constructive assist- 
ance of the Medical Advisory Committee) evalua- 
tion guides, which contain clinical descriptions 
of over 130 disabling conditions that demonstrate 
great severity from the point of view of ana- 
tomical damage, functional loss, or residuals. In 
the absence of actual work or other evidence in- 
dicating an ability to work, the levels of severity 
which the guides describe for various conditions 
“an be considered to constitute disability consist- 
ent with the statutory definition. 

However, I cannot emphasize too strongly that 
the guides are just that, and we do not adjudicate 


4. Under the Social Security Amendments of 1954, the Secre- 
tary of the Department of Health, Education, and Welfare has 
entered into agreements with State agencies for the purpose of 
making determinations of disability. Agreements exist with 56 
agencies in 52 jurisdictions. (In five jurisdictions, the deter- 
minations are made by a public welfare agency which also 
administers programs of Federal-State aid to needy disabled 
persons. In four jurisdictions, the work of determinations is 
shared by a _ vocational rehabilitation and a public welfare 
agency or a special agency for the rehabilitation of the blind. 
In all other jurisdictions, the determination of disability is made 
by the State agency which administers the Federal-State vo- 
cational rehabilitation program.) 
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with rigid or mechanical adherence to the clini- 
cal descriptions. The guides do not constitute 
a rating schedule — each case is evaluated on its 
own merits. The decision whether an individual 
case comes close to an appropriate level of sever- 
ity is, in all instances, one which requires the 
professional judgment of the evaluation team. 
Every State team includes in its membership a 
medical consultant, often a practicing physician 
who serves part time as consultant to the State 
agency. 

The determination of disability, while tightly 
anchored to medical demonstrability, is not ex- 
clusively a medical finding. As a practical mat- 
ter, it is not possible to divorce “disability” from 
the vocational and personal context in which it 
is found. There are a group of cases which, when 
viewed from a medical standpoint, do not permit 
a presumption that the individual is either clear- 
ly in or clearly out. In this so-called “grey area” 
special attention is given to factors such as the 
individual’s previous education and skills, his age, 
and his job adaptability. With the assistance of 
the State vocational rehabilitation agencies, we 
are attempting, on a case-by-case basis, to draw 
conclusions that may permit establishing a second 
set of guidelines (paralleling the medical guides) 
that will be applicable to nonmedical factors 


Vocational Rehabilitation 

HILE the primary operating mission of the 

Bureau of Old-Age and Survivors Insurance, 
in the disability field, is to assure a proper de- 
termination of disability so as to provide protec- 
tion against loss of income or loss of benefit 
rights, nonetheless the disability evaluation proc- 
ess is intimately concerned with positive steps 
to restore impaired individuals to self-help and 
economic self-reliance. 

One of the most significant features in the new 
social security law is the requirement that all 
applicants, whether for benefits or the ‘“‘freeze,”’ 
be referred promptly to their State vocational 
rehabilitation services. The vocational rehabili- 
tation agencies will thus know about all these 
sases. If sufficient appropriations are made avail- 
able to them, they will be in a position to pro- 
vide many of these handicapped people with ap- 
propriate medical and vocational services which 
may prevent more serious disability or restore 
working capacity. 

The Bureau of Old-Age and Survivors Insur- 
ance has a great interest in the rehabilitation 
of the disabled. Aside from the social desirability 
of restoring individuals to self reliance, it is ob- 
viously to the advantage of the disability insur- 
ance trust fund that, if at all possible, the dis- 
abled person be restored to productive work. In 
line with these objectives, the law provides that 
an individual’s benefit payments shall be sus- 
pended if he refuses without good cause to ac- 
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cept available rehabilitation services under a 
State plan. On the other hand, if he does under- 
take rehabilitation, he may continue to receive 
benefits for a “grace” period of one year, even 
though working, if his work is pursuant to an 
approved rehabilitation plan. 

We are trying to design our operations and 
policy so that they will facilitate the develop- 
ment of full medical and nonmedical informa- 
tion concerning the individual’s impairment and 
residual capacities. Thus, insofar as possible, the 
disability determination process will produce in- 
formation that is also useful in identifying the 
kinds of services needed by individuals who may 
have rehabilitation potential. The services, them- 
selves, of course, are financed under the regular 
Federal and State appropriations for the voca- 
tional rehabilitation program. 


A Look Ahead 

UT THE disability program is not only a pro- 

gram of income maintenance or of referral to 
State agencies; it also has far-reaching implica- 
tions for other programs. The Bureau has al- 
ways had a fundamental concern to be of maxi- 
mum assistance to the people whom it serves. 
Bureau district offices serve as sources of in- 
formation about the resources of the community, 
refer inquiries to the appropriate agency, and 
participate with other community groups in plan- 
ning for more adequate service to the public. 

In short, we are interested in the WHOLE MAN 
— and in the constructive preparation for that 
man’s return to industry through whatever 
means. 

Some of you may be acquainted with the story 
of the little boy who, every evening, just as his 
Dad was settling down with his pipe and evening 
paper, asked Dad to tell him a story. This went 
on for some time, with Dad good-humoredly ob- 
liging his small, but somewhat annoying, son. 
One evening, in order to forestall the inevitable 
request, Dad took a picture of a map which he 
found in his evening paper and tore it in many 
pieces. Beckoning his already approaching son, 
he said, “Tonight, there will be no story until 
you assemble this map.” The boy took the pieces 
and went to his play-room and Dad settled down 
in contemplation of several hours of reading 
pleasure. But, lo and behold! Fifteen minutes 
later the lad returned, proudly flourishing the 
map, completely and properly assembled. Be- 
wildered, Dad asked, “How in the world did you 
do it so quickly?” In answer, the boy turned the 
map over — and there, on the other side, was the 
body of a man. “You see, Dad, I just put the 
man together and the world came together, too!” 

It is this “WHOLE MAN” concept we have before 
us as we move forward in the disability field. 

Up to this point, I have not given you an in- 
dication of how many decisions of disability we 
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have made to date. Of approximately one-half 
million applications received since January 1, 
1955, over 400,000 have been processed to com- 
pletion. Over 200,000 of these have been allowed. 
The balance have been denied, largely because 
we found their conditions not so severe at the 
time they stopped work and thereafter as to pre- 
vent substantial gainful activity. Nearly one- 
fifth of all denials, however, are not on vocational 
and medical grounds, but because of the failure 
of applicants to satisfy the work requirements 
in the law, or for other technical reasons. 

Many persons with serious handicaps have ap- 
plied under our program and have had to be 
denied a freeze or benefits because we find they 
have sufficient residual capacity to do some kind 
of gainful work; however, many of them have 
not been able to find a job outlet for their residual 
capacities. 

In order to make sure that our policies and ad- 
ministrative procedures are pointed in the di- 
rection of emphasizing return of disabled to pro- 
ductive work, we will continue to explore with 
industry, and with vocational rehabilitation, the 
President’s Committee on Employment of the 
Physically Handicapped, the Special Placement 
Services of the Bureau of Employment Security, 
and allied public and private agencies, what we 
can properly do to help restore the disabled to 
their former role of contributing members of so- 
ciety. In this exploration, we are particularly in- 
terested in how our claimants get along, particu- 
larly those we deny. Are they able to put their 
remaining skills to work? To what extent are 
they being absorbed into the competitive labor 
force? Into sheltered workshops? How many of 
them, unable to get jobs, exhaust their resources 
and must fall back on public welfare programs 
such as Aid to the Permanently and Totally Dis- 
abled, Aid to the Blind, and general assistance? 

A constructive and imaginative response to 
the problem seems necessary a fresh focus of 
community resources. A real program dilemma 
may develop over a period of years if we deny a 
significant proportion of all claimants on the 
grounds that they have enough residual capacity 
to engage in substantial gainful activity, and yet 
these claimants find that they are rejected by 
employers as unfit for work. 

Will these divergent results be viewed as grow- 
ing out of general economic circumstances, of un- 
realistic pre-employment requirements by em- 
ployers, or of unrealistic concepts and standards 
in the disability feature of the old-age and sur- 
vivors insurance program? 

Increasingly, industry is making available pay- 
ments for disabled employees who must retire 
prematurely. At the same time, industry is also 
finding new jobs for handicapped workers. We 
are all becoming aware that we may not be do- 
ing either the worker, industry, or the total 
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economy a favor by retiring the “disabled” who 
can still do something useful. With an increasing 
public consciousness of the scope and effect of 
the problem of disability on our nation’s man- 
power, one of the questions which deserves early 
attention is: Can the objectives of the industrial 
plans, and of the community's facilities for re- 
habilitation and selective placement, and of the 
public disability programs be brought into rela- 
tionship, each with the other? 

In the procedures we have established, we are 
consulting closely with the medical profession. 
We are also working closely with the contract- 
ing State agencies, with the Office of Vocational 
Rehabilitation, and with other constituents of 
our Department of Health, Education, and Wel- 
fare. 

We are operating on the principle that the 
solution chosen to solve our problems should be 
tested against the following considerations: 

1. Is the policy or procedure consistent with 
the rehabilitation objective and generally in the 
public interest? 

2. Does it contribute to objectivity in evalua- 
tion? 

3. Does it minimize the possibility of abuses? 

4. Is it consistent with good medical relation- 
ships, and does it minimize the burden on phys- 


icians and avoid disturbance of doctor-patient 
relationship? 

5. Is it technically and administratively feasi- 
ble? 


Conclusion 

HE CENTRAL function of the old-age and sur- 

‘ vivors insurance program is to provide its 
contributors and their families with basic eco- 
nomic protection when need arises as the result 
of loss of earnings because of retirement in old 
age, death, or totally incapacitating disability. 
In a larger context, however, it is the undeveloped 
work potential of the handicapped that offers 
hope and promise for the future. In the realiza- 
tion of this promise, I believe that the old-age 
and survivors insurance disability program, with 
its emphasis on rehabilitation, will prove to be 
a positive force. 

However, as I said, while many of the disabled 
‘annot find job outlets for their residual capa- 
cities, many of them do have the potential for 
rehabilitation and re-employment if, before it is 
too late, the community as a whole reaches out 
to assist them. Hopefully, in the years ahead, 
we can all work toward drawing the common ob- 
jectives of medicine, management, labor, and gov- 
ernment into a pattern of cooperative action. 








Intensified Research 


N INVESTIGATING cancer causation, we are dealing with a complex process, the true 
I nature of which is still far from being thoroughly understood. The scientific world 
has long been cautious in accepting claims for a cure for cancer. We shauld be just 
as cautious today in accepting claims that a direct cause of cancer has been found. 
The statistical associations reported between excessive cigarette smoking and lung cancer 
have pointed out the need for greatly intensified research. They have not provided the 
answers — nor can any purely statistical association do so. Non-smokers get lung 
cancer. The vast majority of heavy smokers never get lung cancer. Obviously, there 
is no simple cause and effect mechanism resulting from cigarette smoking. No cancer- 
causing substance has been identified in tobacco smoke condensates in sufficient quan- 
tity to cause animal cancer. Contradictory results have been obtained in the many 
experiments of concentrated tobacco tars applied to laboratory animals. Many notable 
experiments have failed to confirm charges that such tars which may induce cancerous 
growths on the skins of mice will do so in primates (monkeys). This emphasizes the 
inadvisability of trying to predict and state what would happen to men on the basis 
of animal experiments. Experiments involving extensive, massive inhalation of ciga- 
rette smoke by animals have failed completely to produce lung cancer of the type most 
common in man. The basic origins of cancer and heart disease are not yet known but 
they will eventually be learned by future careful laboratory and clinical study, not 
through statistical reports subject to differing interpretations because of the innum- 
erable variables involved. For this reason the Scientific Advisory Board will continue 
to encourage and support diversified research into the many possible causative factors 
involved. I should like to state my profound conviction that it is the happy duty of 
scientists and lay people, including their representatives in Congress, to keep an open 
and balanced mind until sufficient new knowledge is obtained to win the victory over 
the great remaining enemies of man: mental disease, cardiovascular disease and cancer. 

-Dr. CLARENCE Cook LitTLe, Chairman of the Scientific Advisory Board to the Tobacco Industry Re- 


search Committee, in a statement to the Subcommittee on Legal and Monetary Affairs of the House 
Committee on Government Operations, July 18, 1957. 
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Health Profih 


of Lumber Mill Employees 


RENATE G. LEO, M.D., San Francisco 
ARNOLD H. DYSTERHEFT, M.D., and GILES G. MERKEL, M.D. 
McNary, Arizona 


N THE summer of 1956, the employees of the 

South West Lumber Mills at McNary, in East- 
central Arizona, were given a thorough physical 
examination as part of the Company’s health 
program. The results of these examinations are 
summarized because it was a surprise to the 
participating physicians to find so many unsus- 
pected abnormal conditions among men and wo- 
men all of whom were performing heavy labor 
daily. The majority of the diseases discovered 
during the examinations were not previously 
known to be present either to the employees or 
to their doctors, although all the workers have 
excellent medical facilities at their disposal at 
all times and although many of the male workers 
had participated in a similar, though less ex- 
tensive, health survey in 1951. 

In addition to a brief history and a thorough 
physical examination, the following studies were 
done on everyone: blood type and Rh, sedimenta- 
tion rate, blood Wassermann reaction, complete 
urinalysis, and posterior-anterior chest x-rays. 
Further roentgen studies, electrocardiograms, 
and other laboratory examinations were obtained 
as needed. 

A total of 476 workers were examined, 436 
male, 40 female. The distribution of workers by 
sex and racial group is shown in Table I. The 
age of the men is illustrated in Tables II and III. 
The majority of the men were between 25 and 
45 years old, the youngest being 16 and the oldest 
74 years of age. 

During history-taking, all workers were ques- 
tioned about present complaints, and were en- 
couraged to mention even minor difficulties. Only 
83 men out of 436 had any complaints, whereas 
the examining physicians recorded pathological 
conditions in 267. Two-thirds of the men in whom 
some illness was found had thought of themselves 
as being completely healthy and in excellent 
physical condition prior to this examination 
(Table IV). In contrast, 18 women out of 40 
had complaints, and pathological conditions were 
found in 23 (Table IV). 


Dr. DySTERHEFT is Medical Director, South West Lumber 
Mills, McNary, Arizona. 
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In the study of the distribution and frequency 
of the diseases found, hypertension and arterio- 
sclerosis led the list. Hypertension was diagnosed 
when the diastolic blood pressure exceeded 95 
mm of mercury at the beginning and at the end 



































TABLE I. 
DISTRIBUTION OF EMPLOYEES BY SEX AND RACE 
Race Male Female Total 
Whifenccs ssi evra oaee cranes 188 30 218 
TROD oo atacwxcandoedeeuns 131 q 138 
IOI 665 cc otacia he mumeneneas 58 3 61 
PRE Ca ac aenedaRnsewErcaes 59 0 59 
Ritahe 25 cease suede: 436 40 476 
TABLE II. 
AGE AND RACE OF MALE EMPLOYEES 
Race Age in Years 15-24 : 25-34 : 35-44 : 45-54 : 55-64 : 65-74 
WHS, <cccdecsutesnes 45 39 47 41 13 3 
WN vce ntisageens 15 33 40 31 12 os 
WSEAS a ce ke vicei de ll 13 19 8 Y _— 
Wie. 55s enacts: 18 19 18 3 1 _ 
RAtaWe) o0o2c< wean 89 104 124 83 33 3 
TABLE III. 


AGE AND RACE OF MALE EMPLOYEES 








Cin Dine as 
EB necro a TNDIAN w-37 
N-39 



































TABLE IV. 
COMPARATIVE INCIDENCE OF COMPLAINTS AND DIs- 
EASE ENTITIES, EXCLUDING DENTAL CARIES, RE- 
FRACTIVE ERRORS, AND HEARING LOSs* 


Number of men with Number of women with 











Race Complaints Findings Complaints Findings 
WHENG@? 3s sccssesccoes 43 111 15 18 
NMI owe ec even ae 23 84 2 4 
Mexi€at ...cccecccs 12 40 1 1 
INGISR. cc ccs ctecces 5 82 —(a) —(a) 

; errs 83 267 18 23 


*See Tables VIII - X for incidence of dental caries, refractive 
errors, and hearing loss, respectively. 
(a) No Indian women employed. 
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Disease 
CARDIOVASCULAR: 
Hypertension 
tetinal arteriosclerosis 

Grade 1 
Grade 2 
Grade 3 
Grade 4 
Temporal arteritis 
Varicose veins ........... 
Varicose ulcers 
Coronary artery heart 
disease 
in failure 
Luetic heart disease ...... 
Rheumatic heart disease .. 
Cor pulmonale in failure .. 
Paroxysmal atrial 
tachycardia 
Persistent sinus 
tachycardia (cause?) 


EYE, EAR, NOSE 
AND THROAT: 
Sinusitis 
Nasal polyp 
OTOL eee 
Atrophic rhinitis 
Carcinoma of the lip ..... 
Leukoplakia of the mouth 
Vincent’s angina 
Severe speech defect ..... 
Enlarged and infected 
tonsils for which re- 


moval was advised ..... 
Chronic otitis media ..... 
PD. abide sees bere 
a ee ea 


Fterygium 


RESPIRATORY : 
Bronchial asthma 
Obstructive pulmonary 
emphysema 
“Coin lesion” of lung 
(coccidioidomycosis? ) 


GASTROINTESTINAL: 
Cirrhosis (alcoholic) 
Gastritis (alcoholic) 
ee ee re 
Hemorrhoids (external 

and internal) 
Verrucae acuminatae ..... 


GENITOURINARY: 

Infections (nonspecific) 
Gonococeal infection 
Uremia 
Benign prostatic 


NS PTET re 
Prostatic carcinoma ...... 
Urethral stricture ....... 
errr er ee 
PTE oG4utesneneess 
Penile fibroma ........... 
SEED Anaweersueeces’s 
PE ere tee 
Inguinal hernia ......... 


Umbilical hernia 


MISCELLANEOUS: 
Osteoarthritis 
Gout 
Knee cartilage injury 
Psychoneurosis ........... 
Infectious mononucleosis 
Lymphadenopathy 
(cause?) 
Parotitis (bacterial) 
Parkinsonism 
Dermatological conditions 
Undiagnosed superficial 
tumors 
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22 
38 
18 
12 
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TABLE V. 
DIAGNOSES OF MALE SUBJECTS 


Number of Cases 


34 
41 
18 
17 


— ay 


oer we | 


{=| vor 





White Negro Mexican Indian Total 


of the examination. According to these criteria, 
12% of the white males, 26% of the Negro males, 
22% of the Mexican males, and 27% of the In- 
dian males examined had hypertension. 

Tables V and VI list in detail the other con- 
ditions found, including a carcinoma of the lip, 












































13 16 85 
15 g 102 a large cyst-adenoma of the ovary, one case of 
: y s lupus erythematosus, and one aortic aneurysm. 
2 a 14 The weight and height of all the workers were 
; : recorded. All persons exceeding their ideal weight 
2 4 29 in the height-weight tables of the Metropolitan 
= 1 2 Life Insurance Company by 10 pounds or more 
2 = g were recorded as being obese. Table VII shows 
= eS : that almost a fourth of the males fell into this 
1 = 5 category. 
= 1 The Snellen chart was used for vision screen- 
_ 1 ing, and 20/20 was considered normal vision. 
, Many workers were found to need refraction, 
— including some who wore glasses. This, and the 
prevalence of extremely poor oral hygiene, are 
3 1 g demonstrated in Tables VIII and IX. A watch 
2 = 3 
— a= 1 —— —___—_____— _—___—_— 
= s : TABLE VI. 
1 a 3 DIAGNOSES OF FEMALE SUBJECTS 
1 _— : Number of Cases 
Disease White Negro Mexican Total 
; CARDIOVASCULAR: 
1 “4 16 ee i nN Ee 1 1 — 2 
ai 1 3 Retinal arteriosclerosis .......... 3 2 — 5 
ad 7 1 REMMI OU sieves cing 4 aad aarv a eceeiece 2 2 - 4 
“* aes 1 NEE ee ee EL EOE 1 -— oa 1 
- = 5 NS NI on 2 c.3 ere ne wa Uw aL 2 os a 2 
EYE, EAR, NOSE 
1 = 5 AND THROAT: 
I Seca sacs caow cs eee 1 ~- -- 1 
= 6 GASTROINTESTINAL: 
Hemorrhoids (external and 
aa 1 SNEED. occ gicevedieeccesaves 1 1 “> 2 
CYNECOLOGICAL: 
= 2 Felvic inflammatory disease ..... 1 _— 1 
io 1 1 Vaginal moniliasis .............. 2. — 1 3 
és at 1 Cervical GrOmiOn: occ cscisecccss 3 _ 3 
NUNN 5600.3 o.ceinte daseasw es eale are Kies 2 — ~- 2 
4 1 28 Fibromyoma of uterus ........... 1 2 _ 3 
=e ae 2 CI IN oy re cacenk ig oe wea 68 8Oe 1 — = 1 
DORN HOMER) once c.s 5 4a Goes cee ees 1 == — 1 
Vaminel welt Gyal 6. ci.4sscecwnwcs 1 a — 1 
a 2 3 = — — = 
— — 6 TABLE VII. 
= 1 PREVALENCE OF OBESITY ACCORDING TO RACE AND SEX 
4 — 20 No. of Percent No. of 
— — 1 Obese of Males Obese 
= — 3 Race Males Examined Females 
1 = 1 i ae eee cen, Sa 44 23% 1 
~ nex 1 DOUG! 55:05 ore a ee rete 20 15% 4 
= sie 1 Mevicwin! 4 .choanc ee 19 32% 1 
asa S WRRMR ~<cdssievbcr tenon coon 19 32% —(a) 
- ee ae 
2 1 11 RO oie Se ea aden 102 23% 6 
— ~ 4 (a) No Indian women employed. 
TABLE VIII. 
= : INCIDENCE OF REFRACTIVE ERRORS 
1 — 1 % of 
gs iis 2 Both Study 
1 — z Race Males Females Sexes Group 
. , ‘ OHA be ayers sate tate eee 49 9 58 27% 
pad a 1 IN oa ora Os oh relent 26 5 31 22% 
a 1 TS eee eC ee 23 1 24 39% 
a a Entiat asda cocetne tenes 14 —(a) 14 23% 
pasta d eso St nt Ee acta 112 15 127 27% 
—_— 1 10 (a) No Indian women employed. 
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was used for a crude hearing 
test. If the worker could not hear 


TABLE XII. 


DISTRIBUTION OF BLOOD TYPE AND RH BY RACE 





this when it was held next to his — 


ORh ORh ARb ARh BRh BRh ABRh ABRh 





ear, he was recorded as having Race Total pos. neg. pos. neg. pos. neg pos. neg. 
impaired hearing (Table X). MM Cys isis tee: 218 «88 #89 ©=6©673C«<i2GC (té‘éa tC 8 1 

The laboratory tests showed  Weere ----s----- = fF 2 2 Fee = 
the following results: Twenty- Indian ............. 59 47 — 2 — = = = ~- 





six serological tests for syphilis 

were positive. Five of these were previously not 
known to be positive; the remainder had all been 
positive in 1951, and all of these patients had 
received at least six million units of penicillin 
prior to this examination (Table XI). 

The blood types showed the expected distribu- 
tion and confirmed previous observations that the 
Apache Indians rarely have blood types other 
than 0 positive and A positive (Table XII). 

The average hemoglobin for the males was 
93% and for the females 85% on the Sahli scale. 
These values varied little among the various age 
groups (Table XIII). Eight percent of all male 
urines showed some abnormality. Two men had 
glycosuria; one, a white man, was a known 
diabetic; the other, a Negro, was not known to 
be diabetic before this examination. The other 
abnormal findings in the urines are listed in 
Table XIV. 

From the Company’s point of view, this pro- 











TABLE IX. 
INCIDENCE OF SEVERE DENTAL CARIES 

% of 

Both Study 

Race Males Females Sexes Group 
NOs os si eee eke emaeeue 32 9 41 19% 
NNO eso ace, ea aeds: WHS REY 34 1 35 25% 
PE. 1s cede nesona anes 19 0 19 31% 
TN: ina veusecdateenwane 18 —(a) 18 30% 
WOUOE .<eavracnncariweie 103 10 113 24% 


(a) No Indian women employed. 





NUMBER OF MALE WORKERS WHO HAD SOME 
HEARING [Oss 



































%o of 
Bi- Right Left Study 
Race lateral only only Total Group 
WOME? naa bh awees uneek 15 14 19 48 25% 
WOOMEO Siasiccespecinnane 6 3 6 15 11% 
| eer ree 3 4 5 12 20% 
FIMO 6c caren emrecs 2 2 6 10 17% 
WED cinenededu’ 26 23 36 85 19% 
No female employees found to have hearing loss. 
TABLE XI. 
WORKERS WITH POSITIVE SEROLOGIC TESTS FOR 
SYPHILIS 
Race Males Females 
WEEE: ccccccdpacensennrexoeeecaaves 4 _ 
NOME. wide taint anvicwmevedeendas 13 1 
RGN Nwie.s few sartinn Chose eee eee 4 _ 
RUN. 9 86 acs raters nclmece Keceuew wena 5 — 
GE aw isinctaaneeaerpecdewns 26 1 
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TABLE XIII. 
MEAN HEMOGLOBIN LEVELS IN THE VARIOUS AGE 
Groups (SAHLI METHOD) * 














Age Males Females 
55 «2b PORE: kc civccccccceveunveas 95% 85% 
26s SO VORNE sce eccendcneneredes 93% 88% 
SGA UCONE. coco ccticaccducoseces 95% 84% 
GG WORE. co sk sc ccucvedeuctes 93% 94% 
GG = OG VOGNE 6 cis cans eurcuheeewcuee 91% _ 

*14.5 gm./100ce = 100% 
TABLE XIV. 
RESULTS OF URINALYSIS IN MALES 
Pyuria Hematuria 

Albumin- Glyco- 4 & more micro- Cylin- 

Race uria suria WBC/HPF scopic druria 
= a 8 1 8 1 - 
TE kc kcntcese 4 1 6 _ _ 
Mexican ........ 2 _ 3 _ _ 
WG occ seve 3 —_ 5 —_ 2 





gram was well worth-while,* since five workers 
in this group were holding positions definitely 
unsuited to their state of health. Severe indus- 
trial accidents were probably avoided by retiring 
three of these men and reassigning two of them 
to less strenuous positions. The three who were 
retired included one with severe hypertensive- 
cardiovascular disease in failure; one with an 
aortic aneurysm; and one with cor pulmonale in 
failure. The two men who were reassigned in- 
cluded one man with an old posterior myocardial 
infarction and one with angina pectoris. 

The Company also accepted the recommenda- 
tion to supply ear plugs to those workers who 
work in noisy surroundings, after some partial 
hearing loss had been demonstrated in 19% of 
all the men in this study. 

From the workers’ point of view, this study 
was valuable since many previously undiscovered 
diseases were diagnosed and later treated. Most 
of these men are not in the habit of asking for 
medical examinations at regular intervals, so 
that they will be checked only when they are 
included in this type of program. The physicians 
conducting this program found it interesting and 
educational, in spite of the tremendous amount 
of work involved. 

|The authors wish to thank the entire staff of the 
McNary Hospital for their help and cooperation in 
conducting this program. ] 


*The estimated cost to the Company was $22.50 per examina- 
tion. This takes into consideration the physicians’ salaries as 
well as the laboratory work and additional expenses incurred 
while conducting this program. 
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A Self-Administered Detection 


Technique for Uterine Cancer 


LUTHER A. CLOUD, M.D., New York City 


TTEMP’S at diminishing the 250,000 deaths 
in America each year attributable to cancer 
are concerned, principally, with better methods 
of treatment and better methods for early diag- 
nosis. These are coupled with, and inseparable 
from, the need for large-scale cancer education. 
As methods for early recognition of cancerous 
lesions become available, the need for their wide- 
spread utilization becomes more apparent. 
Second only to breast cancer in morbidity 
figures, uterine cancer each year takes the lives 
of 10,000 American women. The startling aspect 
of this problem is that most of these deaths are 
preventable by adequate medical examination in- 
volving the use of a simple and well-known 
diagnostic procedure. The use of the Papanicolaou 
method for cytologic testing is now well estab- 
lished. Repeated studies in this country and 
throughout the world have attested to its value 
in the recognition of early uterine cancer, often 
in the asymptomatic or even preinvasive stages. 
Originally developed between 1928 and 1943, 
the “Pap” technique is now thoroughly and wide- 
ly accepted as a screening procedure. The later 
work of Dr. André Draghi in developing the 
Draghi detection tampon and the large-scale use 
of this tampon at Strang Clinic, Memorial Cen- 
ter, New York City, have added another weapon 
to the armamentarium of the physician.’ Studies 
on more than 2,700 patients in comparing smears 
made by tampon and those by direct “Pap” tech- 





From the Medical Department of the New York 
Telephone Company, New York City. During the 
course of this study, DR. CLOUD was a Supervising 
Physician in this Department, and a Clinical As- 
sistant on the staff of Strang Cancer Prevention 
Clinic. 

With the technical and clinical assistance of DRS. 
EMERSON DAY and MAY CHINN, Division of Preventive 
Medicine, Sloan-Kettering Institute for Cancer Re- 
search. 

Cytologic investigation carried out by DRS. THOMAS 
R. SIMON, J. B. BERG, and the Staff of the Laboratory 
of Cytology, Strang Clinic. 

Tampons supplied by the Tampex Corporation, 
Palmer, Massachusetts, DR. ANDRE DRAGHI, Medical 
Director. 

Statistical assistance by MRS. JANE KERN, Medical 
Records Division, New York Telephone Company. 
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nique have indicated a correlation of 95%.2 More 
recent work, in Florida, and in the study at 
Memphis, Tennessee, has substantiated these re- 
sults. A simple, painless, inexpensive method to 
combat uterine cancer is in the hands of physi- 
cians. The next step is to broaden the scope of 
this procedure and bring it to the largest possi- 
ble number of women. An attempt to do this 
resulted in the program to be described, a pro- 
gram in which the patient herself administered 
the detection technique and returned the fixed 
smears to the physician for cytologic analysis. 


T WAS our desire to ascertain by means of pilot 

studies the acceptability of a test of this kind 
among the members of an industrial employee 
group. It was recognized at the outset that a 
procedure of this nature was a new and relatively 
untried technique. The delicate nature of the 
entire subject and the apprehension and mis- 
conceptions which have surrounded cancer, in 
general, for such a long time made it apparent 
that the reaction of the employee group would 
be completely different from that involved in 
other medical surveys such as chest examina- 
tions, eye examinations, and cardiac evaluations. 
It was felt that in this setting the use of a self- 
administered technique presented certain obvious 
advantages: the general acceptance by a group 
otherwise reluctant to have such examinations, 
the saving of professional time, and a lessening 
of over-all expense. The large female population 
of the New York Telephone Company and the 
complete cooperation of that company’s Medical 
Department made possible the completion of such 
pilot studies within the past six months. 

The primary study was organized in the fol- 
lowing manner: Women from various depart- 
ments of the company were given the opportu- 
nity to attend meetings to discuss the early diag- 
nosis of cancer. The only element of selectivity 
was the age factor, all women being 30 or over, 
the age period where uterine cancer is most 
prevalent. They met in groups of 30 to 35, and 
were addressed by a physician from the com- 
pany’s Medical Department. As the study pro- 
ceeded, two specially trained nurses from the 
Medical Department addressed various groups 
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with no appreciable difference in employee par- 
ticipation. The meetings lasted approximately 25 
minutes and were divided into three parts. First 
there was a superficial discussion of the general 
field of cancerous diseases, with particular em- 
phasis on skin, breast and cervix, the areas 
where early diagnosis appears most likely. Sec- 
ondly, emphasis was placed upon uterine cancer 
as a disease which could be almost totally erad- 
icated through the use of early diagnostic tech- 
niques. And lastly, the procedure for the self- 
examination for pelvic cancer was described and 
discussed in some detail. The employee groups 
were given the opportunity voluntarily to take 
with them, at the conclusion of the meeting, a 
packet containing the necessary supplies for the 
self-administered test. They were to perform this 
test and return the completed and fixed slides to 
the Medical Department where they would be 
transferred to Strang Clinic for cytologic anal- 
ysis. The packet consisted of the Draghi detec- 
tion tampon, a small bottle containing the alcohol- 
ether fixative, and a clean, but not sterile, glass 
slide. In addition, instructions as to the method 
in which the tampon was to be inserted were in- 
cluded, and a brief summary of the directions the 
physician had given the participating group. 

The Draghi detection tampon differs only in 
technical respects from the widely used com- 
mercial Tampax. It was thought, therefore, that 
lengthy and detailed instructions were not neces- 
sary, and the actual tampon and its use were 
demonstrated instead. Large photographs show- 
ing the component parts of the tampon, technique 
of insertion, and proper placement were also 
used. Emphasis was placed upon the proper smear- 
ing of the slide, and this too was demonstrated 
to the group — a back and forth or “paint-brush” 
technique, being the one suggested. Instructions 
were then given to place the slide at once in the 
fixative provided and replace the top securely. A 
word of caution appeared necessary in describing 
the inflammatory and potentially toxic qualities 
of the laboratory fixative. However, in our studies 
no untoward incidents were reported, and the 
over-all safety factor appears to be sufficiently 
high. The participants were then requested to 
return the sealed container to the Medical De- 
partment for examination. 

A total of 301 women accepted an invitation 
to attend one of these meetings and, of that total, 
144, or approximately 48%, have returned smears 
to the Medical Department. Of this number, it 
has been most interesting to discover that only 
three, or approximately 1%, have returned 
smears which were of such poor quality that 
they could not be well interpreted by the techni- 
cians at the Strang Laboratory of Cytology. In 
general, the fixed smears were found to be equal 
to, or better than, those usually made by profes- 
sional personnel with direct “Pap” technique. 
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The reports of these smears were returned to 
the Medical Department of the New York Tele- 
phone Company, and, in all cases where negative 
results had been obtained, the employee was 
notified by letter as soon as possible. If there 
was any question of a suspicious or uncertain 
result, the Medical Department contacted the 
employee and arrangements were made for her 
to come to the Medical Department where 
a physician from the staff of Strang Clinic 
would do a direct cervical and vaginal smear, 
and the results would again be interpreted 
by the Clinic’s laboratory facilities. Where 
any positive results or indications for therapy 
were elicited, the employee’s family physician 
was contacted, and all reports made available to 
him for his further information. From the total 
number of 144 specimens received, only 13 sus- 
picious results were obtained. This represents 
9°¢. Follow-up examinations as outlined above 
were completed and the results sent directly to 
the private physician. All of these women are 
now under medical care, and several biopsies 
for diagnosis have been performed. 

To date no positive cases of uterine cancer 
have been discovered. However, two cases of 
cervical erosion, one case of multiple cervical 
lacerations, and two uterine fibroids have been 
disclosed by subsequent pelvic examination, and 
the patients are undergoing therapy. 


SINCE a large group of the women who had 

originally come to the discussion groups and 
who had taken the detection kits with them did 
not return completed smears, questionnaires 
were devised and sent to this group in an at- 
tempt to ascertain the reasons for their lack of 
completion. The replies indicated that the major 
portion of this group, 55%, would make this test 
if a tampon of smaller size were made available. 
Another proportion, 14%, indicated that they 
were currently under the care of a private phy- 
sician and were having tests of this kind. In an 
attempt to improve the percentile participation 
of the group, contact with Dr. Draghi provided 
a second tampon, one of smaller size, which was 
made available for our use. The second pilot 
study involving 87 women was then set into mo- 
tion. The technique of having discussion groups 
remained the same. However, in discussing this 
examination with the group, the discussant 
made it clear that any women who had not pre- 
viously used a tampon or were unmarried should 
request the smaller tampon. 

The results with this group have been a par- 
ticipation of over 60%, 53 women returning 
specimens for examinaticn. Again the percentage 
of readable slides has been high — 51 specimens, 
or 96%. Only four specimens have shown sus- 
picious results, and follow-up examinations have 
indicated no positive findings for cancer. 





Summary 
N ATTEMPT to evaluate a newly devised self- 
administered detection technique for uterine 
cancer in an unselected group of female indus- 
trial workers has pointed up the following re- 
sults: 

In two study groups, a total of 197 women were 
able successfully to insert and remove the Draghi 
detection tampon and make slides for cytologic 
examination. A minimum of demonstration and 
instruction was given. The technique was ac- 
complished at home, in complete privacy, and 
without further professional aids. The slides 
were examined by the laboratory staff of Strang 
Clinic and were found to be easily readable in 
98% of the cases. Reports negative for cancer 
were returned in 180 cases, or 90%. An addi- 
tional 17 cases, or 8%, were reported as sus- 
picious and required further follow-up examina- 


procedure is not only a practicable one, but one 
that is also readily acceptable to a large per- 
centage of an industriai group. The long-range 
objective of a program of this type is aimed at 
decreasing the incidence of incurable cancer, and 
at the prevention of deaths from this disease. 
The small number of positive findings elicited 
by this study is no true indication of its potential 
value. Only continued application of such exam- 
inations will achieve the desired results. It has 
been reliably demonstrated that an average, un- 
trained group of women, by means of a self- 
administered technique, can and will submit 
slides which are easily readable by a competent 
iaboratory. This is the significant fact — one 
which, if carried to its ultimate usage, might 
well eventuate in a saving of 10,000 lives per 
year. 
(24 Riverside Drive.) 
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First Western Conference 

IRST ANNUAL WESTERN OCCUPATIONAL HEALTH CONFERENCE will be held October 4, ' 

5 and 6, 1957, at the Biltmore Hotel, Los Angeles. This will be the first Conference 

in the Western United States where all groups connected with occupational health c 

will meet to discuss problems and ideas of common interest. Physicians and surgeons a 

in industrial medicine (Western Industrial Medical Association), nurses, hygiene spe- S 

cialists, safety and compensation experts, and management representatives from prom- 1 

inent Western companies will comprise the groups in attendance. Commercial and d 

scientific exhibits of interest to all the groups will be displayed October 4 and 5 at a 

the Biltmore Hotel, where the Conference sessions will be held. Nationally-known p 

speakers will lead discussions on “Human Engineering,” “Dermatological Problems,” t 

“Aging and Handicapped Employees,” “Radiation in Industry,” “Emotional Problems ; 

in Industry,” and many more related subjects. The Western Industrial Medical As- * 

sociation will hold its Board of Directors’ Meeting on October 3, and its business meet- E 

ing on October 4. A social hour and banquet for the participating groups will be held 

October 5. f 
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Radiohumeral Bursitis—Is It Traumatic? 


ANALYSIS AND REPORT OF 314 CASES 


N. W. PAUL, M.D., Medical Department 
Lockheed Aircraft Corporation, California Division 
Burbank, California 


VERY physician, I believe, is familiar with the 

synonyms for this condition — tennis elbow, 

golf elbow, epicondylitis, epicondylalgia, epicon- 
dylitis humeri and radiohumeral bursitis. 

The condition, by whatever name, is important 
because of the difficulty it presents, particularly 
in the field of workmen’s compensation. The 
reduced efficiency of its victims, together with 
its chronicity, gives it major status with industry 
and insurance companies. Many of the cases can 
become real treatment problems. 

This report is based upon a study and analysis 
of 314 cases of so-called “tennis elbow” seen in 
the California Division of Lockheed Aircraft 
Corporation between 1943 and 1955. They were 
taken from the alphabetical files, A through J. 
A supplementary report on the K to Z group will 
be submitted later. Of the 314 cases, 141, or 
44.66¢, were seen by the writer, while the re- 
maining cases were seen and treated by 24 other 
physicians who were variously employed at the 
plant during the war period. The number of 
cases used in arriving at the averages given 
varies a little as some of the older records were 
not complete in every detail. 

The purpose of this effort is to present for 
consideration certain thoughts which developed 
as these cases were analyzed. It is hoped that 
some of the suggestions propounded may stimu- 
late further investigation to help establish a 
definite pattern of treatment for this question- 
able condition. No claim is made that this is a 
perfectly controlled series of cases. Many ques- 
tions can be raised which probably cannot be 
answered. 


Etiology 
BERNARDT! is credited with the first description 

of this condition in 1896 and believed it to 
be a neuralgia. Various authors have since re- 
ported their findings and opinions. Some of the 
causes they have suggested are as follows: 

1. Periostitis of the epicondyle. 

2. Myofascitis of the origins of extensor 
muscles. 

3. Radiohumeral bursitis. 

4. Arthritis of the radiohumeral joint. 
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5. Tear in the muscular portions of the ex- 
tensor carpi radialis longus. 

6. Involvement of the capsule of the elbow 
joint. 

7. Involvement of the subcutaneous fat and 
fascia and the periosteum of the epicondyle. 

8. Malalignment of the radial head and the 
lower end of the humerus. 

9. Adhesions. 

10. Fixations of the radial head in the normal 
range of motion. 

Louis Carp, in an article published in 1932, 
states that “an involved conjoined tendon at the 
epicondyle or any movement or strain in the 
presence of an inflamed structure or structures 
in close proximity may produce “tennis elbow” 
in varying degrees.” He lists these structures as: 

1. The radiohumeral bursa. 

. The epicondyle. 

The conjoined tendon at the epicondyle. 
The capsule of the elbow joint. 

The radiohumeral joint. 

6. The radial nerve. 

In analyzing the Lockheed series, several in- 
citing forces were noted. First, let me consider 
the inciting facts mentioned in the case histories. 
In 294 of these 314 cases the etiological factors 
as given by the patients were as follows: no 
history of injury, 137; sprain, 56; contusion, 101. 

Next, it was found that the average lapse of 
time between the alleged inception of injury and 
onset of symptoms was 38 days. One case did not 
report the condition for four years after the 
claimed injury. This case was not considered in 
determining the above average. Had it been in- 
cluded, it would have brought the average re- 
porting time to 43 days. 

A most interesting finding in the study of the 
312 cases in which ages were available was that 
236, or 75.6%, were between 35 and 55. Of these, 
enly 31 were over 50. Thus, 206, or 87.38%, of 
this sub-group, or 66% of the total, were in the 
35-50 age group. Their average age was 43 years. 
Sixty cases, or approximately 19.8%, were found 
below age 35, with an average of 30 years; 16 
cases, or 5.1%, were found in the age group 
above 55 years with an average of 63 plus years. 


Sm wh 
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Considering the distribution of the cases 
studied as to sex and the particular member 
involved, the following was found: 


Right Left Bilateral 
Male: 180 49 1 
Female: 70 12 Z 


No apparent occupational relationship could 
be detected in the study. The cases were scat- 
tered among numerous occupations, including 
executive secretaries, planning engineers, struc- 
tural assemblers, storekeepers, assistant super- 
intendents, department managers, and timekeep- 
ers. The disorder showed no causal association 
to the degree of usage of the arm. 


Treatment 
N THIS series of cases almost all the suggested 
methods of treatment were tried. These may 
be arbitrarily divided into three major groups: 
GrouP I: Those cases which were treated by 
one of the following methods or any combination 
of them: 

Heat: Infrared, diathermy, whirlpool bath, hot 
water bottle or paraffin baths. 

Massage: With and without analgesic oint- 
ments or those containing ichthyol. 

Rest: Support by sling, change to work not 
involving strenuous use of the affected arm, or 
ace bandage to elbow. 

Manipulation: Point pressure applied both by 
doctor and by the patient at intervals. Stretching 
of forearm muscles with hand in palmar flexed 
position. Felt pressure pads applied under ace 
bandage. 

Surgical: Novocaine infiltration with stretch- 
ing of extensor muscles. Hydrocortone injections 
into and around the bursa. 

GrouP II: Those cases in which a posterior 
molded plaster splint was used. 

Some of these received physiotherapy during 
the period of wearing the splint. Some received 
the physiotherapy after the splint was removed, 
because of the stiffness of elbow and wrist. 

GrouP III: Those cases which were fitted with 
a metal-supported, laced leather cuff with the 
hand held in full dorsal flexion. 

In this group a change in diet and habit pat- 
terns was advised and medication suggested. 

The average duration of treatment for the 
various groups was determined as follows: 


Days Patients 


Number 





of Cases under Observation 
Group I 115 51% Days 
Group II 40 824% Days (One case of 730 days’ 


duration and obviously 
one of questionable 
motivation was not 
used in figuring 
average. If figured, 
would average to 100 
days). 
Cases seen by Writer 


Other Physicians 


Group III 35 19 Days 17 Days 
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Comment 
N CONSIDERING the etiology of this condition, 


it was noted that 137 of the 314 cases gave 
no history of injury. This is considered signifi- 
cant. Many of the histories alleging sprains or 
contusions listed previously as work injuries in- 
dicated such minimal trauma that it made the 
occupational classification of these cases question- 
able. The minimal trauma admitted by most pa- 
tients and the lapse of time between the alleged 
injury and the date of reporting added fuel to 
the questionabie fire of trauma as an etiological 
factor. 

Since 1950 there has been a 19% increase in 
the number of cases who admit no injury. This 
may be partially related to the present policy of 
the Lockheed Medical Department in accepting 
these cases for treatment despite their non- 
occupational classification. This is done because 
we are convinced of the results obtained by our 
method of treatment. 

The findings with respect to the elapsed time 
between the alleged onset or claimed injury and 
actual reporting of the disability are important. 
The average lapse of 38 days for this series 
makes trauma almost too remote to be considered 
a factor. Such a consistent discrepancy in the 
time relationship would make any physician ques- 
tion the work causation. In Hansson and Hor- 
wich’s* series 43% of their 74 cases admitted 
symptoms for more than two months before re- 
porting. 

Our findings closely approximate those of 
Hansson and Horwich. They found that 31, or 
42%, of their 74 cases were between 40 and 49, 
while 25% were between 30 and 39. Thus, over 
67% of all cases were in the 30 to 50 age group. 
Also, the data concerning the distribution of 
cases as to sex and member involved and the 
duration of symptoms before admission closely 
simulate the Lockheed series. 

As previously disclosed, the average age for 
the 35-50 age group which made up 66% of our 
cases was 43 years. This focuses attention on 
other conditions which are common to people in 
the fourth decade, such as osteoarthritis, gout, 
shoulder and hip joint conditions, and fibrositis 
of the back. In “Practice of Medicine,” Meakins* 
states that osteoarthritis ‘occurs in the later 
decades, seldom being recognizable before the 
fortieth year.”” With respect to shoulder condi- 
tions, Key and Conwell® state “the patient is 
usually 40 or more years of age and suffers an 
injury to his shoulder.” The text further indi- 
cates that these lesions are variously classed as 
periarthritis of the shoulder, subacromial bur- 
sitis, ete. Other shoulder conditions that might 
be included are calcific bursitis, bicipital ten- 
donitis, adhesive capsulitis, and capsulitis. 

Why should these injuries be confined to pa- 
tients usually 40 or more years of age unless 
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there is some common basic underlying factor 
present? Moseley,® in discussing calcified deposits 
in the rotator cuff, states that “the writer by 
exclusion favors a systemic process of metabolic 
origin and one which affects in general the 
mesodermal tissues.” Also, regarding this con- 
dition “attacks tend to be recurrent in the spring 
and fall months which is also characteristic of 
gout. There is usually a history of previous 
chronic rheumatic pains of a recurrent type.” 

The developmental course of our cases of radio- 
humeral bursitis followed a definite pattern in 
the majority of those questioned. The onset was 
usually vague, with a subtle aching which at first 
was of little consequence. The symptoms had a 
tendency to fluctuate in severity. This pattern 
was applicable also in many of the cases where 
the patient claimed an actual injury, such as a 
contusion or sprain. The average lapse of time 
from the alleged onset to the date of reporting 
because of the minimal symptoms experienced 
was, as noted, 38 days. The patient usually de- 
scribed the pain as dull or aching in character, 
sometimes extending into the upper half of the 
forearm. It was often claimed to be worse at 
night. Symptoms were increased when attempt- 
ing to lift an object regardless of weight. Weak- 
ness of grip was often claimed, but this may 
have been due to increased discomfort while 
gripping rather than representing a true muscu- 
lar weakness. Patients variously described the 
feeling as “aching,” “tugging,” ‘“twinging,” 
“lameness and cramps.” One patient felt a 
“crack” in the elbow. 

It was further found that the course was some- 
what similar to the rheumatic condition inasmuch 
as it generally began with mild low-grade dis- 
comfort and gradually, after repeated episodes, 
developed into a condition in which the symptoms 
were quite severe. Strangely enough, many of 
the patients were on special diets when the 
trouble started. Some were taking liver, either 
in diet or as medication for an anemic condition, 
while others were on a high protein diet to lose 
weight. Many were under special stress or 
strain — working two jobs, taking extra night 
school work, or building a house at night and on 
weekends. All of the latter situations could ag- 
gravate the nervous system and set the scene 
for psychosomatic body changes. 

Most patients claimed aggravation of the pain 
while pronating the forearm against pressure 
and on dorsal flexion of the wrist against re- 
sistance, as when lifting a weight from a table 
with palm down. Occasionally, one would com- 
plain of some radiation of pain distally into the 
upper third of the extensor muscles of forearm, 
but this was rare. Most patients would localize 
the area of discomfort to a one inch circle over 
the lateral epicondyle. 

To confirm the patient’s subjective complaints 
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relative to the effect of motion, the following 
procedure is recommended. The physician faces 
the patient and takes the patient’s hand in a 
“shake hands” position. The patient is then asked 
to turn the physician’s hand first to a position 
of supination and then to a position of pronation, 
against resistance. If pain is more acute when 
turning the physician’s hand to the supine posi- 
tion, the test is positive. Repeat for the opposite 
hand if there is any question concerning the re- 
sponse of the patient. Next, with the patient’s 
hand in the “palm down” position, ask him to 
grasp the physician’s curved fingers (palms up 
position) and try to move the hand up or toward 
the ceiling against resistance. Then with the pa- 
tient’s hand in the palms up position, again grasp 
the physician’s curved fingers (palms down posi- 
tion) and try to move hand down, or toward the 
floor, against resistance. If the motion toward 
the ceiling results in the greatest discomfort, 
positive test is elicited. The range of response 
will reflect the varying degrees of severity. Those 
who are uncooperative can be spotted quickly. 
In these cases, the effort is weak and the re- 
sponse is indefinite. This “person to person” test 
is preferred to the “door knob” test which is 
commonly used because one can better evaluate 
the effort of the patient. 

The most definitive and conclusive sign is the 
location of the point of maximum tenderness. 
The patient will usually give a vague description 
of the location of pain because of some radiated 
discomfort. It may be impossible to find a maxi- 
mum point of tenderness with the arm extended. 
If, however, the physician will bend the patient’s 
elbow to a right angle and palpate the area of 
the lateral epicondyle with the tip of his thumb, 
he will usually be rewarded. With the thumb tip 
resting over the epicondyle, if it is moved up 
and in about 14 of an inch, a very tender point 
usually will be located. This finding definitely 
identifies the condition. 

What structure is located at this point that 
might be involved? It has been generally estab- 
lished that a radiohumeral bursa does exist but 
probably adventitiously. Carp? reports that Gru- 
ber, Osgood and Grinnel, working separately, 
found a total of 16 bursae after dissection of 24 
cadavers. Nine were on the right elbow, six on the 
left, and one was undesignated. In five cases the 
bursae were bilateral. This would indicate that 
only 11 of the 24 cadavers were found to have 
a bursa, or less than 50% of those examined. 
This could be a good reason why we do not see 
more cases of radiohumeral bursitis. The bursa 
just is not there. 

The bursa has been described as lying beneath 
the conjoined tendon just below the lateral epi- 
condyle and over the radiohumeral joint. Its walls 
are thin and friable, and it sometimes measures 
up to 1 x .5 cm. If one studies the drawing of a 
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dissection showing the bursa as reproduced in 
Christopher’s? “Minor Surgery,” it will be noted 
that the radiohumeral bursa is not directly over 
the capsule which covers the radial head but is 
above and slightly medial to it. This is important 
to the diagnosis of this condition, since finger- 
point pressure must be placed exactly over this 
point to elicit pain. In some cases the bursa 
might be extensive enough to give symptoms 
generally over the epicondyle, but these are the 
exceptions rather than the rule. 

What and why are bursae? Meakins' in his 
“Practice of Medicine” states: “There are placed 
in different parts of the body structures called 
bursae which are serous-lined compartments 
situated where there is friction by the movement 
of soft parts over firmer and more deeply placed 
structures. The topography of many of these is 
well known, but connective tissue has the capacity 
of producing new bursae if they are required on 
account of oft repeated but unusual types of 
movement in the limbs. Therefore, they may be 
found in situations which are not considered to 
possess them.” 

Differences in size of bones and muscles with 
variations in position during action could dictate 
the necessity for a bursa. Certainly Hansson 
and Horwich® give complete consideration to the 
phylogenic development of this area. Their rea- 
sons could also influence the development of a 
bursa. Occupational or nonoccupational endeavors 
might create the body necessity and ultimately 
the production of a bursa by natural methods. 
Once the bursa is present, it apparently requires 
certain nervous and metabolic changes to develop 
a bursitis. Add to this the trauma of normal ac- 
tivity and one has the requisites for a chronic 
condition. 

If the radiohumeral bursa is the offender in 
this condition, how and why does it become in- 
volved? Has trauma any relationship? In the 
series of cases which this study covered, no 
definite occupational or traumatic relationship 
could be found. The large number of cases that 
gave no occupational relationship, plus the multi- 
tude of occupational activities represented, would 
seem to discount the opinion that this is a trau- 
matically produced condition. 

It is seriously questioned whether excessive 
supination and/or pronation of the forearm in- 
cident either to recreation or work will in itself 
cause an inflammation in or around the radio- 
humeral bursa. We are convinced that such mo- 
tions can irritate an already inflamed structure 
and thereby increase the discomfort and prob- 
ably be a factor in chronicity. 

The findings of Hansson and Horwich? in this 
regard are interesting. They decided if the prob- 
lem was “tennis elbow” why not investigate ten- 
nis players. After receiving response from 12 
outstanding tennis players, the only conclusion 
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was the helplessness of the medical profession in 
dealing with “tennis elbow.” One player reported 
having had the condition 14 years previously, 
necessitating his retirement from the game. 
After 15 months of inactivity he was asked again 
to be a playing captain. He did so without return 
of the condition and was able to continue for the 
next 12 years. It would hardly appear that tennis 
caused this “tennis elbow.” The player based this 
paradoxical situation on his mental attitude to- 
ward the injury. He was correct, to a degree, in 
that disturbed thinking will aggravate this con- 
dition or may even initate it by disturbing the 
metabolic processes in the body. One good reason 
why radiohumeral bursitis may have been given 
the label “tennis elbow” is because many players 
of this active sport can be found to fit into the 
35 to 50 age group. Certainly many of these men 
are also at the economic level where the nervous 
tension of business and dietary indiscretions in 
social life might be common. 

In reviewing all the types of treatments men- 
tioned, and considering the results of these and 
other methods of treatment in reference to this 
series of cases, the following conclusions are 
made: 

Physical therapy, regardless of type or method 
of application, has simply aggravated the con- 
dition. In several of our cases wearing cock-up 
splints, the patients were advised to remove the 
cock-up splint at home and use warm compresses 
or massage, etc. In each case it prolonged the 
treatment period. The use of heat alone will cause 
engorgement of the area and aggravate the 
symptoms. 

Manipulation was found to be essentially in- 
effectual. Prolonged digital pressure may have 
effected some temporary relief, but the symptoms 
returned later in the same, if not greater, in- 
tensity. 

Excision of the radiohumeral bursa was en- 
tirely unnecessary in our series of cases. There 
were two or three which finally came to surgery 
but the degree of residual tenderness necessitated 
final permanent disability settlements under 
workmen’s compensation. Possibly these cases 
ultimately would have come to a financial settle- 
ment. 

Roentgen therapy has not seemed impressive 
as being of permanent benefit in the few cases 
we have treated by this medium. 

Infiltration with procaine hydrochloride may 
help temporarily by (1) anesthetizing the area, 
and (2) puncturing the bursa and possibly al- 
lowing leakage of fluid with reduction in the 
swelling and symptoms. We have not used this 
method and have not seen a case that was cured 
permanently by this means. 

The most recent method of injecting the bursa 
and infiltrating the surrounding area with hydro- 
cortisone has been successful for a temporary 
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period. Here we are dealing with an anti- 
inflammatant medication, and with this therapy 
we achieve a temporary reduction of the inflam- 
mation and reduction in severity of the symp- 
toms. It is like stopping an attack of chronic 
asthma by using adrenalin, rather than elimi- 
nating the cause if such can be found. The treat- 
ment now in vogue is ultrasonic radiation. Ex- 
cellent results have been reported. Often, how- 
ever, the treatment by this medium is supple- 
mented with injections of hydrocortisone which, 
of course, clouds the actual agent responsible for 
improvement. Many physicians now feel that ul- 
trasonics are of little value in treating this con- 
dition. This medium has not been used by us. 

If possible, treatment should be directed to the 
cause of the trouble, if such is known, and not its 
symptoms. Sometimes this is impossible, and thus 
we must be satisfied with the second best. If the 
symptoms alone are treated often the patient’s 
interest in the cause of the trouble diminishes. 

The treatment used at Lockheed is as follows: 

The particular kind of rest recommended by 
Hansson and Horwich? and provided by a cock- 
up splint has been the most effective in our ex- 
perience. We have not found it necessary to 
restrict the use of the elbow joint. This method 
was first suggested to us by Dr. Harvey Johnson, 
Orthopedist, of Los Angeles, California. We later 
found that it had been advocated by the above 
authors in 1930. 

The type of cock-up splint which they sug- 
gested (Fig. 1) is very efficient if worn, but we 
are afraid to trust the patient’s good judgment 
to keep the splint in place. Thus we use a lace-up 
type cuff (Fig. 2) which is more difficult to re- 
move and replace, and we believe has been more 
effective in insuring continuous rest of the arm. 
The theory underlying this type of treatment is 
that there is less irritation from the extensors 
of the forearm at their attachment near the 
radiohumeral bursa during muscular activity 
when the hand is dorsally flexed (Fig. 3). It is 
illustrated by the tension required to hold a 
rubber band between the thumb and index finger 
of both hands. When the rubber band is stretched, 
cbviously there is more pull on its attachment 
than when it is relaxed. Thus by holding the 
hand in dorsal flexion by use of the cuff, the 
irritation being applied to the radiohumeral bursa 
is reduced. This reduction in trauma, plus the 
other factors suggested in the treatment, results 
in steady improvement. 

In measuring a forearm for the cuff, the fol- 
lowing method is used (Fig. 4): (1) First, the 
elbow is fully flexed. Where the most distal por- 
tion of the skin of the volar surface of the fore- 
arm touches the skin of the upper arm, a line is 
marked on the forearm. This will be the upper 
limit of the cuff and will eliminate complaints 
by the patient that the cuff restricts circulation 
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Fig. |. 
Type of splint suggested and used by Hansson and 
Horwich.® 





Fig. 2. 
Type of leather cuff used by Lockheed Medical 
Department. 











Fig. 3. 
Diagram showing difference in muscle pull in folar 
and dorsal flexion. 





Fig. 4. 
Diagram showing levels of measurement for fitting of 


cuff, 


in the antecubital fossa. (2) Next, measure the 
circumference of the arm at the level of mark 
(AA). (3) Measure the diameter of the wrist 
at the level of the radio-ulnar syndesmosis (BB). 
(4) Measure the circumference of the hand at 
the level of the metacarpal heads (CC). The cuff 
when made according to these measurements is 
then fitted with two small steel stays in the 
tongue and one large metal spoon on the volar 
surface. The former keeps the tongue from mov- 
ing down and causing wrinkles. The latter main- 
tains the proper length of the cuff, gives it sta- 
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bility, and permits bending to fit into the palm 
of hand and form the proper angle of dorsal 
flexion for comfort as well as for best therapy. 
It is important that this spoon be made of metal 
which is malleable but which will offer sufficient 
resistance to bending. The proper fitting of this 
spoon is an important matter. After fitting a few 
of these cuffs, we find that men are not all created 
equal. If not bent to the proper curve of the volar 
surface of the wrist, there is too much pull on 
the rivets used to hold the metal and they may 
pull through the leather. 

After the spoon has been fitted it is riveted 
to the ulnar surface of the leather cuff. This 
should be placed on the outside of the cuff and 
cover the leather strap used over the wrist for 
added help in maintaining dorsal flexion of the 
wrist. We use a tight fitting stockinette over 
the forearm before applying the cuff. In certain 
individuals with very prominent bony landmarks 
at the wrist, a few turns of sheet wadding are 
used for comfort. Comfort is important in the 
treatment. If comfortable they will wear the cuff, 
but if uncomfortable they will not tolerate it. 

The patients are advised to wear this cuff con- 
tinuously except when taking a bath and then 
cautioned not to use the involved arm. They are 
instructed to lace the cuff tight enough at first 
te cause some numbness and tingling in the hand. 
When this happens, they are to release the laces 
until normal sensation is restored. This procedure 
is repeated to allow the leather to form-fit to the 
forearm, similar to a new pair of shoes when 
worn for a period of time. After the arm has 
become acclimated to the splint they are cau- 
tioned to keep the laces tight enough to prevent 
raising the wrist from the metal splint. If this 
happens, the dorsal flexion is lost and the treat- 
ment ceases to be effective. They are rechecked 
on the fifth day and again about the fourteenth 
day. After this they treat themselves until re- 
covery. At intervals some of them return for 
recheck. When they do, something is usually 
wrong. Possibly the cuff needs better adjusting 
to the cock-up position, or there is a point of 
irritation. 

Of the 31 cases in which x-rays were taken, 
14 were found to show some x-ray evidence of 
pathology in the area of the radiohumeral bursa. 
Sometimes it appeared as a definite new bone 
deposit such as is seen in periostitis. Sometimes 
it was a homogeneous calcified shadow similar 
to the x-ray appearance of calcium deposits seen 
occasionally in and around the rotator cuff of the 
shoulder joint in cases of shoulder “bursitis.” 
Some cases which showed the bone change were 
entirely free of symptoms, so the presence of 
these x-ray findings does not imply that symp- 
toms are present. It may indicate, however, that 
the patient has had prior episodes of inflamma- 
tion and possibly discomfort at this point. Many 
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physicians are familiar with the calcific deposits 
seen occasionally in prepatellar or in olecranon 
bursae. It is believed we have the same etiologi- 
cal relationship in all cases, and that it is a gouty- 
type metabolic disturbance which, peculiar to 
gout, often causes such changes in the bursal 
sacs. 

Over and above the fact that the treatment 
periods were much longer in Group I and Group 
II, it was also shown that a great number of 
daily treatments were required in these groups, 
which would add up to a fabulous loss of time. 
The maximum number of treatments recorded 
for any one case was 138. 

In Group III, however, not only was the treat- 
ment period shorter, but during this period it 
was only necessary to see the patient a maximum 
of 10 times. The shortened treatment time, plus 
the reduced number of treatments necessary dur- 
ing the convalescence, would appear to make 
Group III, the last treatment routine, the most 
efficient. At first the leather cuff only was used. 
This reduced the amount of muscle pull at the 
epicondyle. Later, when the anti-purine diet, 
nervous and emotional control, etc., were advised, 
the treatment period was further shortened. In 
some cases the individual was recalcitrant about 
wearing the cuff, and treatment consisted of 
dietary and other phases of the routine. The 
majority of these cases did not return for the 
cuff, so it is assumed they showed steady im- 
provement under the advised constitutional treat- 
ment. The cuff is usually essential, however, to 
allow the employees to remain at their work 
without limitation. It also removes the irritation 
from the area of bursal inflammation. 


Conclusion 

N ANALYZING these 314 cases, certain facts 

seem to emerge. The precise location of the 
tenderness over the exact anatomical location of 
the radiohumeral bursa leads us to believe that 
this structure alone is the part pathologically in- 
volved. The surrounding structures which are 
in close proximity naturally put pressure on the 
radiohumeral bursa when the arm is in certain 
positions and will, thereby, aggravate the symp- 
toms. 

As to the cause of the primary trouble in the 
radiohumeral bursa, we suggest the following: 

Approximately 66% of the cases in this study 
were in the 35 to 50 year age group, the average 
age being 43 years. A statement of cause for the 
symptoms was absent in 44% of the cases and 
vague in most of the others. Often the patient 
claimed that the condition had been sporadic, 
with ‘intervening periods of health and absence 
of symptoms. Some of the patients stated that 
they had been either on a high protein diet to 
lose weight or had been taking quantities of liver, 
either in diet or parenterally, for an anemic 
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‘ondition. Many just admitted that they were 
heavy meat eaters. Often there were emotional 
problems present which could adversely affect 
nerve control of the body chemistry. 

Not infrequently we find more than one bursal 
structure being involved at the same time. In 
a recent article Kilroy’ stated that of 48 patients 
treated for shoulder conditions 21, or almost 
half the number, had epicondylitis. 

Modern Medicine for April 15, 1955, described 
a special exhibit on ‘Hydrocortisone — Intra- 
articular Use in Rheumatic Diseases” by Irving 
L. Sperling,® of Newark, New Jersey, which had 
been adapted from a presentation made at the 
clinical meeting of the American Medical As- 
sociation in Miami, Florida. He did list “tennis 
elbow” in his exhibit on this subject but it was 
given a separate listing. This could possibly have 
been included under bursitis. 

Shanks and Kerley! in a text on x-ray diag- 
nosis state, “gout tends to involve extraarticular 
tissues especially the olecranon bursa” — “but 
certainly today it is wrong to call the disease 
rare. Its incidence is from 5% to 8% of cases 
attending special arthritic clinics.” 

Talbott and Lockie!! state, “gout is not such 
a rare disease as commonly supposed. It is the 
suspicion of the disease that is rare, not gout 
itself — it is the opinion of these authors that 
many thousands of unrecognized cases of this 
malady could be diagnosed at the present time 
in this country alone.” I tend to agree with them. 
By specifically mentioning the above facts, I want 
to focus the attention on what I believe is a good 
possibility that so-called tennis elbow is just one 
of the rheumatic diseases and not related to in- 
jury. When I say rheumatic, of course, I am 
using it in the general sense of being one of the 
conditions in which there is “nontraumatic in- 
flammation of the connective tissue structures 
of the body.” I am of the opinion that the whole 
group of bursal inflammations should be called 
metabolic rather than traumatic which is too 
often the designated etiology. Early in this study 
blood uric acid and sedimentation rate determina- 
tions were made on some cases which showed the 
most severe symptoms. In none of these were 
significant changes found. Possibly this whole 
group of conditions should be expected to occur 
in patients with a gouty diathesis without neces- 
sarily showing a blood uric acid change. In this 
generalization I do not mean to include the con- 
ditions that might develop in a prepatellar or 
olecranon bursa from injury. Here there is often 
only swelling with almost complete absence of 
tenderness or loss of motion. 

It appears that if a gouty metabolic state can 
cause changes and symptoms in the olecranon 
bursa, it is also possible that other bursae of the 
body could be so affected. In my observation of 
cases of bursitis elsewhere in the body I find that 
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the greater number of them will also fit into the 
same age group defined by the cases of radio- 
humeral bursitis — namely, the 40 years or over 
group. A few cases will be found outside this 
age group but it is again the exception rather 
than the rule. Interestingly enough, they will 
also respond to the same kind of treatment. In 
the Plant Hospital under my supervision, we 
almost never have bursitis cases under chronic 
periods of treatment. The same treatment rou- 
tine is advised for these cases. 

From the observations outlined in this paper, 
I believe that radiohumeral bursitis, like olec- 
ranon bursitis and bursitis elsewhere, has as its 
basic pathology a metabolic disorder. There is 
a definite question as to whether this is due to 
a disturbance of the nervous system with ab- 
normal breakdown of nerve tissue or whether 
it might be related to hypopituitary or hypo- 
thyroidism or other hormone disturbance as men- 
tioned by Wolf!” in the second edition of his text 
“Endocrinology in Modern Practice.” There may 
be a hereditary factor in the nature of a gouty 
diathesis which predisposes to the disturbances 
in these systems. Many of the people with radio- 
humeral bursitis are undergoing an unusual 
strain or have undergone such a strain recently. 
I believe this basic disturbance reflects itself 
in a disturbed metabolic condition in the bursa, 
occasionally causing an inflammatory reaction, 
such as seen in a so-called “infected olecranon 
bursitis” which develops without history of trau- 
ma or without evidence of bacterial entrance 
from the outside. Rutledge and Bedard!* also 
listed in their Criteria of Diagnosis of Gout — 
“olecranon bursitis is common in gout.” In this 
latter condition we see the same picture of red- 
ness, swelling, and tenderness that is sometimes 
seen in an attack of gout. Then why not the same 
process or even the same etiology in the radio- 
humeral bursa? 

The treatment for radiohumeral bursitis, 
which we have used very successfully in the 
Medical Department at Lockheed, takes the above 
facts into consideration. When a case is seen, 
the patient is informed that the condition is not 
related to his work but is possibly due to a 
faulty metabolic state. 

He is advised that it is believed to be the 
result of a combination of factors: (1) The 
presence of a radiohumeral bursa. (2) Disturbed 
body condition due to dietetic, nervous or hor- 
monal factors or a combination of these. (3) 
Normal use of the forearm muscles. 

Treatment is outlined as follows: 

A. Change in dietary regime to one low in 
purine bodies and fat. It is generally described 
to them as follows: 

Avoid (1) all meats, (2) meat extracts as in 
soup stock or in gravy, (8) all glandular prod- 
ucts such as liver, sweetbreads, kidney, brains, 
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(4) canned fish, (5) all canned and cold lunch 
meats where glandular products might be in- 
cluded. For protein requirement in diet use miik, 
eggs, cheese, nuts, fresh fish (avoiding halibut) 
chicken (without giblets). Eat any vegetables 
except lima, navy and kidney beans. Avoid spin- 
ach, peas and asparagus. Eat any fruits. No 
limit on carbohydrates. No intake of fermented 
or malt liquors, such as beer, ale or wine. 

B. They are advised to sedate the nervous sys- 
tem: (1) Reduce use of coffee. (2) Reduce the 
amount of smoking — stop permanently, if pos- 
sible. (3) Reduce outside social activities, es- 
pecially if involved as an officer in a club or in 
a position of responsibility. (4) Stay out of busi- 
ness ventures or other transactions where nerve 
tensions would be increased. (5) Reduce home- 
work, such as study courses, night school, house 
building, etc., which will continue to traumatize 
nervous system after regular day’s work. 

C. Medical: (1) Procure sedative medication 
from private physician if extremely nervous. 
(2) If symptoms are severe, suggest 15-20 grains 
of aspirin daily, possibly to stimulate some pro- 
duction of body cortisone as well as reduce dis- 
comfort. 

D. Physiotherapy: (None). 

E. Skeletal support for rest: Patients are sent 
for fitting of a leather cuff with a metal brace to 
maintain hand in dorsal flexion. They are asked 
to wear the cuff 24 hours a day except when tak- 
ing a bath and then to not use the involved arm. 
For the first five days they tighten or loosen cuff 
to control circulation in hand as well as force 
leather into a fit to forearm’s contour. 

They are instructed to return in five days for 
recheck fitting and receive extra stockingette 
which is used under cuff to absorb perspiration. 
When soreness in elbow has completely dis- 
appeared, they are told to wean the arm away 
from the cuff by allowing cuff to remain off a 
night and on a night to observe if any discomfort 
reappears. If it does not recur, they should re- 
move the cuff on an off-a-day, on-a-day basis 
and again observe results. If no discomfort ap- 
pears they leave the cuff off permanently. It 
appears to require about the same length of time 
for a cure in this condition as the elapsed time 
between onset of symptoms and the reporting 
of them except when the interval is longer than 
three months. 

When the cuff has been removed they must 
remember that the body unbalance that caused 
the onset of the condition might again develop 
and cause the discomfort to recur. Thus it is 
advisable to continue the fish, fowl, dairy product, 
fruit and vegetable diet, and avoid heavy meat 
ingestion. This implies a new habit pattern for 
life, eliminating some of the situations that in- 
crease nervous tension. It also means reducing 
the intake of coffee and the use of tobacco. 
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On this regimen practically all of our cases 
go on to complete recovery without complications. 
We had to spend a minimum amount of time 
with them while achieving good results. 


Summary 

N ANALYSIS of 314 cases of radiohumeral 

bursitis is presented. 

1. It is our opinion that all the synonyms for 
this condition be dropped, particularly the com- 
mon “tennis,” “golf” or “bowling” elbow desig- 
nation which suggest trauma as a cause. We 
believe the term radiohumeral bursitis alone 
should be used to define this condition. 

2. It is our belief that the primary cause is 
a metabolic disturbance in the radiohumeral 
bursa brought on by either dietary, nervous, or 
hormonal disturbances. 

3. We believe that radiohumeral bursitis is one 
of the rheumatic diseases and should be classed 
with rheumatoid arthritis, osteoarthritis, gout, 
bursal and tendon conditions of the shoulder and 
other sites. This condition is most commonly 
found in the fourth to fifth decade, as is typical 
also of the above conditions. 

4. Trauma itself is not a cause of this condi- 
tion. It might be the cause of epicondylitis but 
not of radiohumeral bursitis. The sole effect of 
trauma is irritative through the pressure periodi- 
cally applied by moving tendons or other con- 
nective tissue structures against an already in- 
flamed bursa. 

5. The treatment of choice consists of the 
following: (a) Metal reinforced cock-up splint 
with leather laced cuff which is to be worn con- 
tinuously day and night. (b) No physiotherapy, 
needles or injections of any kind. (c) Dietary 
change to an antipurine, antigout regimen. 
(d) Avoid all stimulants to nervous system such 
as tobacco, coffee, emotional tension. (e) Future 
adherence to this regimen to preclude recurrence. 
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Study of Heat in Indian Textile Mills 


WILLIAM F. ASHE, M.D., and EDWARD J. LARGENT 
Department of Preventive Medicine 
Ohio State University, College of Medicine, Columbus 
LESTER B. ROBERTS 


Department of Preventive Medicine 


Kettering Laboratory, University of Cincinnati 


REVIOUS communications!:? have outlined our 

mission to India under the auspices of the 
International Cooperation Administration. Brief- 
ly the tasks were (a) to measure the magnitude 
of thermal stress in Indian textile mills, (b) to 
ascertain the responses of Indian laborers to it, 
and (c) to recommend a safe upper limit of ex- 
posure to this type of stress which could serve 
as a guide to the inspectors of factories. 

This is an abridged report of the major find- 
ings. 

In India the conditions of the working environ- 
ment are the responsibility of the Chief Adviser 
Factories, Ministry of Labour, and are spelled 
out in considerable detail in the Factories Act 
of 1948. However, the specifications of this act 
which deal with heat are not ideally suited to a 
tropical country. 

Mr. N. S. Mankiker, Chief Adviser Factories 
of the Government of India, through Dr. Estella 
Warner, Chief, Public Health Division of the 
Technical Cooperation Mission to India, arranged 
with the United States Government in 1954 for 
American consultants to aid Indian personnel in 
making a study which would ultimately result in 
the establishment of realistic standards for that 
country. 

The study was divided into eight parts: 

1. A climatic study of India. 

2. A comparison of data obtained from Indian 
laborers subjected to thermal stress with data on 
human subjects collected elsewhere in the world. 

3. A study of the salt and water ingestion and 
excretion by Indian workmen under thermal 
stress. 

4, A study was made of productivity in rela- 
tion to thermal stress. 

5. An appraisal was made of the Indian ther- 
mal comfort zone. 

6. The thermal conditions in representative 
Indian textile mills were measured. 

7. A probably safe upper limit of exposure to 
the particular types of thermal stress found in 
textile mills was derived. 

8. A comparison was made of the conditions 
found in textile mills with the above mentioned 
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safe upper limit and the theory of approach to 
remedial measures was outlined. 


I. Climate of India 

HAT portion of India south of the Himalayas 

is primarily a vast plain. It is a semitropical 
country with three major seasons: relatively cool 
between October and March, hot and dry from 
March through June, and warm rainy (monsoon) 
weather from July through September. 

In the hot dry weather the average maximum 
dry-bulb temperatures, over a 50-year period, 
ranged from 90°F to 110°F. The wet-bulb tem- 
peratures over a 10-year period averaged between 
65°F and 80°F. During the monsoon season the 
dry-bulb temperatures rarely exceed 100°F, and 
are usually between 80°F and 95°F; the wet-bulb 
temperatures range from 75°F to 85°F. We are 
not concerned here with the cool (winter) season. 
(For details showing regional variations, see 
original unabridged report published by the 
Ministry of Labour, Central Government of In- 
dia, under the title, ‘Thermal Stress in the Tex- 
tile Industry in India.” Reference No. 3.) 

Only in the desert area of northwest India is 
it unbearably hot, even in summer. With reason- 
able precautions, productive labor in the natu- 
rally-oceurring climatic conditions of India is not 
hazardous to acclimatized persons in most areas 
of that country. 


ll. Upper Limits of Thermal Stress for Man 
"THE UPPER limits of tolerance to heat by man 
were established reasonably well by Haldane.*® 
The maximum endurable limits as defined by 
him were 88°F wet-bulb in still air and 93°F in 
air moving at 150 feet per minute. He concluded 
that wet-bulb temperature, rather than dry-bulb 
temperature, was the controlling factor in en- 
during thermal stress. Subsequent observations 
made in specially built chambers in England,® 
Singapore,’ Africa,’ and Fort Knox, Kentucky,?® 
recorded the following comparable levels for the 
upper limits of thermal stress among fully ac- 
climatized, young, healthy subjects working at 
similar rates of expenditure of energy: 
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Dry-bulb and Wet-bulb (DB/WB) 
Temperatures, degrees Fahrenheit 


DB/WB DB/WB DB/WB DB/WB 
England 93/90.5 100/90.2 110/89.5 120/86.5 
Singapore -—— -- 100/93.5 —— 120/91 
Fort Knox 94.0/94.1 100.8/93 106.4/92.5 119.3/91.7 


The investigations in Africa indicated that the 
upper limit of endurance to thermal stress lies 
between the dry-bulb/wet-bulb temperatures of 
90°/90° and 96°/95°F. 

A detailed analysis (to be published as a sepa- 
rate article) of the several variables involved in 
the investigations noted above indicated that 
there were no significant differences among these 
groups of findings. The British subjects were 
fully clothed; this factor, plus slight differences 
in work and rate of air movement, accounts for 
most of these slight differences. 

For the investigations in India a psychrometric 
chamber was constructed in a laboratory at the 
Ahmedabad Textile Industries Research Associa- 
tion (A.T.I.R.A.). The chamber was constructed 
with two sets of walls and air from the chamber 
was circulated between the walls in order to re- 
duce to a minimum any gain or loss of heat 
through radiation. In it, 15 Indian volunteer tex- 
tile workmen were studied at controlled rates of 
work under controlled climatic conditions. The 
ages of these volunteers were between 22 and 42 
years (mean age, 30.2 years), the mean weight 
of the group was 110.6 pounds, and the mean 
height was 64.9 inches. At the start of the ex- 
periments, each man was full acclimatized, both 
in regard to thermal stress and to physical exer- 
tion (walking on a tread mill). 

The rates of work, measurement of air move- 
ment, temperatures and humidities were so se- 
lected as to enable one to make valid comparisons 
between the data obtained in India and those 
obtained at Fort Knox.® The pairs of tempera- 


tures selected for these studies were as follows: 
Dry-bulb, degrees F. Wet-bulb, degrees F. 
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Clinical findings showed clearly that it is nec- 
essary for Indian workmen to go through an 
acclimatization process in order to endure the 
experimental levels of thermal stress; they be- 
came acclimatized rapidly. After full acclimatiza- 
tion their ability to withstand thermal stress was 
comparable to that of American soldiers observed 
in the investigations at Fort Knox (Fig. 1). No 
significant differences as regards nationality or 
race were demonstrated. Under our supervision 
these studies were carried out by Mr. A. Sen- 
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Gupta, physiologist lent by the All-Indian Insti- 
tute of Hygiene and Public Health in Calcutta, 
the medical supervision being provided by Dr. 
K. C. Gupta, of the Sheth Vadilal Sarabhai Hos- 
pital, Ahmedabad. 


Ill. Salt and Water Studies 

N MILLS in Ahmedabad and in New Delhi salt 

and water ingestion and/or excretion studies 
were carried out concurrently with studies of 
thermal conditions in textile mills. Sweating 
rates in grams per hour were calculated during 
these investigations, and during Study II above. 
Under comparable conditions of thermal stress 
and work, sweat losses of Indian workers are 
similar to those reported elsewhere.®:78.9 The salt 
intake of the average Indian is so high that no 
significant salt depletion occurred in any of the 
subjects studied. This work in the mills as well 
as the work on salt losses in Study II was done 
by Dr. C. R. Harihara Iyer, Biochemist, of the 
Office of the Chief Adviser Factories.? 


IV. Productivity in Relation to Thermal Stress 

N THE textile industry, the preparation of the 

warp for the loom is a key job. It is performed 
by pairs of skilled men who draw the yarn ends 
through metal slots, and is called the drawing-in 
operation. In India a team of two men will per- 
form this operation about 17,000 times during 
each eight-hour day. In order to determine the 
levels of thermal stress which adversely affect 
production of Indian workmen, the drawing-in 
operation was performed in the psychrometric 
chamber at A.T.I.R.A. and was measured quan- 
titatively by psychologists, supervised by Mr. D. 
L. Amin. The total daily production and the 
number of ends drawn per: hour were studied 
under a variety of climatic conditions ranging 
in dry-bulb temperatures from 83.3°F to 105°F 
and in wet-bulb temperatures from 79.6°F to 
88.1°F; effective temperatures varied between 
78°F and 90.9°F. 

Neither dry-bulb nor effective temperatures 
showed any significant degree of correlation with 
production. However, when the wet-bulb tem- 
perature exceeded 84.3°F, productivity fell sig- 
nificantly. This was true whether the dry-bulb 
was 92°F or 105°F. 


V. Comfort Zone for Indian Workmen 

HE PSYCHOLOGISTS at A.T.I.R.A. also studied 

the subjective aspects of comfort both among 
volunteers on the treadmill and among the textile 
workers. Over 500 comfort votes were accumu- 
lated along with dry-bulb, wet-bulb, effective tem- 
peratures and air movement. 

Personal comfort appears to be more closely 
correlated to effective temperature than to either 
of the other two modalities. The upper limit of 
the comfort zone was found to be slightly below 
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Fig. I. 
Comparison of the upper limits of tolerance to heat 
for acclimatized men performing comparable work in 
controlled hot climatic conditions at Fort Knox and at 


Ahmedabad. 








‘SINGAPORE 4s 
AHMEDABAD va 





100 105 To 
DRY BULB TEMPERATURE (F°) 


Fig. 2. 
Comparison of the upper limits of tolerance to heat 
for acclimatized men in several different parts of the 
world, 


an effective temperature of 86°F. Indian work- 
men complain of discomfort due to cold when 
effective temperatures are in the mid-seventies 
cr below. 


VI. Thermal Conditions in Indian Textile Mills 
A LARGE segment of the cotton textile industry 
of India is concentrated in Bombay State, 
and 62 of these textile mills are located in the 
city of Ahmedabad alone. All of our studies on 
thermal conditions in mills were made in Ah- 
medabad where nine mills were selected to rep- 
resent the best, average, and worst thermal con- 
ditions to be found in that area. These selections 
were made jointly by the Mill Owners Associa- 
tion, the Textile Labor Association (union), and 
the Inspectorate of Factories of the State of 
Bombay. During the course of two summers and 
cne winter, data were collected in three mills, 
five times per day, on six days of each week; 
these three mills were referred to as having been 
studied intensively. In the other six mills, data 
were collected five times on one day of each week. 
Temperature, humidity, and air movement were 
measured in representative areas of the carding, 
spinning, and weaving rooms; in the finishing 
rooms, the area of the apparently highest heat 
load (near a source of radiant heat) was se- 
lected. Data were collected mainly during the 
warmest hours of the day, 10:00 A.M. to 6:00 
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P.M., and occasional readings were obtained at 
night. In addition, some data were collected in 
shaded areas outside each mill, and similar data 
were obtained from the Class I weather station 
at the Ahmedabad Airport. 

In all mills the management made a definite 
effort to maintain humidity at a high level within 
narrow limits in the weaving rooms and, to a 
lesser degree, also, in the spinning rooms of the 
better mills. The humidity was rarely controlled 
in the carding departments and was never con- 
trolled in the finishing departments. 

Many thousands of recorded temperatures were 
plotted as frequency distributions, wet-bulb vs 
dry-bulb, for each department of each mill for 
a period of one year, September, 1955, to Septem- 
ber, 1956. Weekly averages were plotted for each 
department of each mill for the entire period of 
study. Daily maximum and minimum tempera- 
tures were charted for the intensively studied 
mills. Airport data were charted to show weekly 
and seasonal variations. In analyzing the above 
data comparisons were made (a) between the 
several departments of the same mill, (b) be- 
tween like departments of different mills, and 
(c) between the naturally occurring thermal con- 
ditions at the Airport and those found in various 
departments of the mills. 

In general, the thermal variations were found 
to be lowest in the weaving departments with 
dry-bulb temperatures, usually between 75°F and 
95°F, and wet-bulb temperatures between 65°F 
and 85°F. Somewhat lower values prevailed in 
the better mills than in the less good ones, but 
temperatures were not more uniformly controlled 
in one than in the other. The widest variations 
and fluctuations in temperatures were found in 
the finishing departments with dry-bulb tem- 
peratures ranging from 80°F to 115°F, and wet- 
bulb temperatures from 60°F to 90°F. Tempera- 
tures in other departments lay between the values 
for the finishing and the weaving departments. 
Effective temperatures were rather variable be- 
cause air velocity was quite variable. This was 
true even in those mills where good evaporative 
coolers were being used, because the systems for 
the distribution of air in the mills were poorly 
engineered. 

This portion of the study was made by a group 
of Indian technicians under the direction of Mr. 
Ramrakhiani, of the Office of the Chief Adviser 
Factories,? and of Mr. D. L. Amin, of A.T.I.R.A. 


Vil. Safe Upper Limits 
NE OF US (E.J.L.) made a detailed study of 
reported cases of heat exhaustion in Indian 
gold mines where records were available of 
climatic conditions under which these casualties 
had occurred. 
In factory operation a safe upper limit of ther- 
mal stress for all workmen must be lower than 
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Recommended upper limits of dry-bulb and wet-bulb 
temperatures for textile mill operation in India. 


the absolute upper limit of tolerance reported 
‘see above) for selected persons in experimental 
investigations. It must be influenced by data 
such as those in Figs. 1 and 2, and also must be 
influenced by the following factors: 

1. Duration of work or physical exertion. 
Rate of caloric energy expenditure. 

Rate of air movement. 

Rate of radiant heat gain or loss. 

State of health of the workers. 

Type and amount of clothing worn. 
Frequency of rest in cooler environments. 
Salt and water intake. 

. The level of efficiency 
in a given climatic condition. 
10. Individual variation. 

Persons debilitated by disease, malnutrition or 
the vascular changes of the aging process will 
not tolerate thermal stress as well as the healthy. 

The level of thermal stress at which hourly 
work production by well motivated men begins 
to deteriorate rapidly may be of some physio- 
logical significance. 

Giving due consideration to these factors, a 
Safe Upper Limit was chosen for the operation 
of textile mills in India. The level chosen (Fig. 3) 
is a range of temperatures and applies to work 
requiring moderate rates of expenditure of en- 
ergy and performed in light clothing with air 
moving at a rate of not less than 100 feet per 
minute in the work area. This safe upper lim- 
it, like the maximum allowable concentration 
(MAC) of a noxious gas, represents the best 
available scientific opinion at this time. Like the 
MAC also, it should be called ‘‘tentative” and 
subject to revision in the future as new scientific 
knowledge makes a revision mandatory. 

Persons at work in India who are adequately 
acclimatized, and who drink adequate amounts of 
fluids and eat a normal Indian diet (high in so- 
dium chloride) working where levels of thermal 
stress are below the recommended upper limit, 
will not suffer injury to their health from heat. 

In the unabridged report a cut-off was made 
at 110°F dry-bulb temperature because Indian 
climatic data indicated that there was no reason 
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why a textile mill need ever exceed 110°F for 
more than very brief periods of time. This may 
not be true of certain other industries where 
properly controlled short exposures to 120°F 
81°F would not be dangerous. 


Vill. Thermal Conditions and Safe Upper Limits 
N THE tables below are shown the percent of 
times when the values recorded by Indian tech- 

nicians exceeded the safe upper limit in the 

various departments of the intensively studied 
mills and in the six less intensively studied mills. 


PERCENT OF TIMES WHEN TEMPERATURE READINGS IN 

MILLS (INTENSIVE) * EXCEEDED THE RECOMMENDED 
UPPER LIMITS 

Mill Identification Number _ 


Department 1 2 3 

Weaving 0.06 5% | 10.1 
Spinning 0.9 14.2 1.7 
Carding » A | 24.5 6.5 
Carding-roving 5.9 12.0 
Finishing 19.8 33.6 31.9 


*Data were collected between 10:00 A.M. and 6:00 P.M., six 
days each week, September 15, 1955, to September 15, 1956. 








PERCENT OF TIMES WHEN TEMPERATURE READINGS IN 
Mitts (LESS INTENSIVE)* EXCEEDED THE RECOM- 
MENDED UPPER LIMITS 


Mill Identification Number _ 
7 8 9 


Department 4 5 6 

Weaving nil 3.8 9.9 0.95 3.6 8.1 
Spinning 22.7 19.6 16.8 18.2 13.5 14.8 
Carding 7.0 12.8 11.9 7.7 14.9 
Carding-roving 13.9 21.9 12.7 13.5 8.7 11.6 


Finishing 5.9 12.7 17.4 29.3 31.7 24.4 
*Data were collected between 10:00 A.M. and 6:00 P.M., one 
day each week, September 15, 1955, to September 15, 1956. 


A mathematical analysis of the heat problem 
similar to that described by Hatch!” is included 
in the unabridged report, together with sug- 
gestions as to corrective action. It was pointed 
out that, in general, shielding sources of radiant 
heat in the finishing rooms, improvements in the 
air distribution systems, and wider use of evap- 
orative cooling (already installed), will solve 
most of the existing problems. 


IX. Summary and Conclusions 
7ROM THE original report the summary and rec- 
ommendations (which in their entirety were 
our own) are described rather fully below: 

The climatic conditions of India have been 
described briefly with regard to dry-bulb and wet- 
bulb temperatures over a period of years (50 
years for dry-bulb, 10 years for wet-bulb) and 
in detail for Ahmedabad for one year, September 
15, 1955, to September 15, 1956. In India there 
are three major seasons: winter, characterized 
by cool weather and relatively low humidity; 
summer, characterized by hot, dry weather; and 
monsoon, characterized by warm weather with 
relatively high humidity and a rather fixed wet- 
bulb temperature. All of the naturally existing 
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climates are compatible with productive physical 
work without injury to health (except in the 
northwestern desert area) provided there is ade- 
quate potable water consumed and an average 
Indian diet (high in sodium chloride). 

Indian laborers, free from evidence of active 
disease processes, have been exposed experi- 
mentally to moderate physical work in a variety 
of controlled hot-dry and warm-wet climates. 
Their physiological responses and ability to do 
work have been found to differ in no significant 
way from those found by other investigators in 
the United Kingdom, Singapore, and the United 
States. Their normal eating habits protect them 
from developing significant salt deficiencies and 
their drinking habits may prevent serious de- 
hydration at or below climates characterized by 
the pairs of temperatures dry-bulb 92°F, wet- 
bulb 92°F and dry-bulb 115°F, wet-bulb 89°F, 
along with a rate of movement of air of 100 feet 
per minute, but with no appreciable amount of 
radiant heat. 

It has been shown that the comfort zone for 
Indian workers is much higher than the comfort 
zone for English workmen and higher than that 
for American workmen. 

A study of productivity in relation to controlled 
climatic variables showed a drop in output in the 
specific task of ‘“drawing-in” by textile workers 
when the wet-bulb temperature exceeded about 
84°F. The level of thermal stress at which a 
decline of productive efficiency became evident 
was significantly higher than that demonstrated 
in England and in the United States. This is 
believed to be true partly because of the differ- 
ences in the comfort zones and partly because 
of differences in the rate at which Indian men 
work. As one approaches maximal productive ca- 
pacity. the thermal upper limit of productivity 
becomes lower and more critical. 

A safe upper limit of thermal stress for Indian 
textile workers has been defined. 

The climatic conditions in nine representative 
textile mills in Ahmedabad were studied for 17 
months and were described in detail. Mills num- 
bered 1, 2, and 3 have been studied intensively 
five times daily and the other six studied on one 
day each week. The findings have been described 
relating to each of the departments (weaving, 
carding, spinning, and finishing); statistical 
comparisons of these have been made; they have 
been compared with the outside climatic condi- 
tions prevailing in the area at the same times; 
and, finally, the frequency with which the various 
departments exceeded the safe upper limits of 
tolerance to thermal stress have been indicated. 


Recommendations 
HE recommendations made to the Government 
of India are quoted as follows: 
1. “It is recommended that studies similar to 
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these but including radiant heat loads be carried 
out in the steel, glass, aluminum, paper, and other 
hot industries in India.” 

2. “It is reeommended that the necessary steps 
be taken to assure that the thermal environments 
of the textile industry in India do not exceed the 
safe upper limits of thermal stress previously 
described.” 

3. “It is recommended that thermal stress and 
related climatic problems, as they affect India 
at work and at home; in industrial planning; in 
factory, office building, hospital, and home design 
and construction; and the medical effects both 
acute and chronic, be made part of the permanent 
research program of India. This subject requires 
coordinated research by trained investigators 
representing the broad fields of engineering, 
biology, meteorology, and agriculture.” 

4. “It is recommended that at the appropriate 
time, after additional information is acquired, 
the Factories Act be amended or supplemented 
to include realistic thermal restrictions compati- 
ble with health and productivity in a tropical 
country.” 

5. “It is recommended that the quality and 
performance specifications for the hygrometers 
(‘Wall’) permanently installed under the Fac- 
tories Act be modified to provide for an accurate, 
reliable instrument.” 

Copies of the original detailed report should 
be obtainable from Mr. N. S. Mankiker, Chief 
Adviser Factories, Ministry of Labour, New 
Delhi, by August, 1957. Numerous more detailed 
reports of various aspects of the study may be 
expected in the Indian and American medical 
literature within the next year. This abridged 
summary report is made with permission of Mr. 
Mankiker and Dr. Lewis C. Robbins, Public 
Health Branch, International Cooperation Ad- 
ministration, Washington, D.C. 
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Carcinogenicity of Petroleum Products 


with particular reference to the automotive industry 


ROBERT E. ECKARDT, M.D., Ph.D., Director 
Medical Research Division, Esso Research and Engineering Company 


Linden, New Jersey 


N ITS manufacturing operations, the automotive 

industry uses large quantities of cutting oils. 
As a result, it is natural to raise the question as 
to whether these cutting oils may constitute an 
occupational cancer hazard to the employees of 
the automotive industry. It seems pertinent, 
therefore, at this time, to review briefly what is 
known about the carcinogenicity of cutting oils, 
and to outline a reasonable approach to this 
problem. 

Probably the first work done on lubricants was 
reported in the British literature by the Tworts! 
and their co-workers. It is perhaps often over- 
looked that in their scale for the relative car- 
cinogenicity of various materials to which in- 
dustrial workers might be exposed, petroleum 
products generally were very low in carcinogenic 
activity. For instance, in a scale in which coal 
tar has a number of 94, pitch 25, and shale oil 
48, a California petroleum oil could be repre- 
sented by the number 3 and a Pennsylvania 
petroleum oil by the number 0.1. It thus appears 
that petroleum lubricants in general have a low 
order of carcinogenic activity. 

But when attempting to evaluate the hazard, 
it must never be forgotten that carcinogenic ac- 
tivity of a material is only half of the picture. 
The other half is the exposure. Thus, in 1950, 
Cruickshank and Squire? reviewed the findings 
in the engineering industry in England. Of 138 
men examined by them, 32.6% had hyperkera- 
toses of the forearms. However, this does not 
give the total picture, since only 4% of men with 
up to one year of service had hyperkeratoses, 
whereas 71.4% of those with more than 20 years 
of service had these lesions of the skin. Supple- 
menting this work, they next examined all cases 
of scrotal cancer which had been reported in the 
Birmingham area. Thirty-four such cases were 
disclosed, of which they estimated 12 had been 
due to exposure to oil and 13 to pitch. Exposures 
were doubtful for the remaining nine. A cutting 
oil was painted on experimental animals, namely, 
the C57 brown mouse, but only one papilloma in 
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46 animals was induced after 54 weeks of twice- 
weekly paintings. In addition, they painted four 
rabbits and produced a total of nine papillomas. 
It was their conclusion as a result of this work 
that cutting oils might be slightly carcinogenic, 
and that the additives put into cutting oils might 
be more suspect than the base oil itself. They 
further concluded that the rabbit might be more 
sensitive than the mouse for testing the car- 
cinogenicity of this type of material. 

In 1952, Cruickshank and Gourevitch* reviewed 
cases of cancer of the hand and forearm oc- 
curring in the Birmingham area, and found a 
total of 44 such cases. They estimated 18 were 
the result of exposure to oil and six to pitch, the 
remaining 20 involving other materials, or doubt- 
ful exposures. There was some uncertainty in 
their work, since it was not known whether the 
oil involved in these cases was a petroleum oil 
or a shale oil. Referring to the work of the 
Tworts,! it should be remembered that shale oils 
are from 15 to about 400 times as carcinogenic 
as petroleum oils. . 

In 1955, Mastromatteo* reported six cases of 
skin cancer occurring in machine shop workers. 
The average age of these workers was 51, and the 
average exposure was 21 years. Supplementing 
this work, Gilman and Vesselinovitch® painted 
these cutting oils on three different strains of 
mice. The undiluted, soluble oil produced tumors 
in up to 60% of the animals, and about half of 
these were cancerous. On the other hand, when 
the oil was diluted with water as it was used in 
the shop, no tumors at all were produced. When 
the insoluble cutting oil was tested, about 20% 
of the animals developed tumors of which about 
half were cancerous. Differences in the suscepti- 
bility of the various strains of mice were ob- 
served by Gilman and Vesselinovitch, and it was 
their suggestion that several different strains 
should be used in testing for carcinogenesis. 

In independent tests conducted for Esso Re- 
search and Engineering Company by Smith and 
Nelson,® the observations of Gilman and Ves- 
selinovitch have been confirmed, and the testing 
of about five other cutting oils has revealed that 
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one or two of them have shown a very low de- 
gree of carcinogenicity, but the others produced 
no tumors in experimental animals. 

In reviewing the medical literature, several 
other cases are revealed in which it has been 
suggested that cutting oils have been responsible 
for the production of occupational cancers. 

It thus appears, from a review of the clinical 
and experimental data available in the literature, 
that the following conclusions can be drawn: 

1. Certain cutting oils are carcinogenic to 
the skin. 

2. Not all cutting oils are carcinogenic to 
the skin. 

3. The degree of carcinogenicity of cutting 
oils is very low and does not compare in any 
respect with the carcinogenicity exhibited by 
such products as coal tar, pitch, and shale oil. 

4. The institution of good personal hygiene 
and good industrial hygiene practices should 
make it possible to control with relative ease 
any hazard associated with the use of cutting 
oils. 

5. Engineering devices that will minimize 
the exposure of workmen to cutting oils, such 
as machine guards to prevent splatter, are high- 
ly desirable and should be used and developed 
wherever possible. 

6. Good medical supervision of the men in- 
volved will uncover skin changes interpreted as 
precursors of cancer. These are principally hy- 
perkeratoses, and discovery of these lesions can 
be used to protect workers from the subsequent 
development of cancer. 

7. There is no relationship between the car- 
cinogenicity of a cutting oil and the dermatitis 
potential of that cutting oil. However, the pres- 
ence of dermatitis suggests that exposures are 
occurring, and therefore indicates that personal 
hygiene and industrial hygiene measures have 
broken down and need to be reviewed. 

8. Soap-and-water washing would be ex- 
pected to eliminate any hazard of the carcino- 
genicity of cutting oils. A review of the per- 
sonal habits of those who have developed cancer 
as a result of an exposure to cutting oils, sug- 
gests their personal hygiene has been such that 
many improvements could be brought about. 

9. The use of clean work clothes can do much 
to eliminate exposures to cutting oils, since the 
repeated wearing of dirty work clothes con- 
tinually brings the skin in contact with the oil 
and this is undesirable. 

10. Protective creams have no demonstrated 
value against carcinogenic agents but may be 
desirable if they are used to encourage men to 
wash up at the conclusion of a day’s work. If 
protective creams are used as a_ replacement 
for soap-and-water washing, they may lead to 
a false sense of security. Experimental work 
in mice has indicated that soap-and-water wash- 
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ing can effectively eliminate the carcinogenicity 
of even a highly potent carcinogen, let alone a 
weak carcinogen, such as a cutting oil. 

11. The practices in the cutting oil industry 
are such that additives of an unknown type are 
added to a cutting oil at any point between the 
petroleum company which makes the base oil 
and the ultimate consumer. It is therefore al- 
most impossible to provide assurance that any 
given cutting oil, even though noncarcinogenic 
when prepared by the petroleum company, is 
noncarcinogenic when used in the machine. 

Because of this, it appears wise to observe 
proper personal and industrial hygiene, as out- 
lined above, wherever cutting oils are used. In 
addition, it is possible, although it has not been 
established, that the high temperatures which 
exist at the edge of the cutting tool may make 
a noncarcinogenic cutting oil carcinogenic. The 
only material that might definitely be said to 
be noncarcinogenic as a cutting oil, would be 
U.S.P. white mineral oil. Such a material would 
not fulfill the technical requirements of a cut- 
ting oil, and would be too expensive for general 
use. The provision of a “noncarcinogenic” cutting 
oil, therefore, cannot be guaranteed, and con- 
sequently the incentives for good personal and 
industrial hygiene will remain. Because of the 
factors outlined above substituting one cutting 
oil for another is no assurance that the carcino- 
genic hazard has in any way been changed. 


N GENERAL it is the attitude of the petroleum 

industry that petroleum products constitute 
a foreign body and should not be indiscrimi- 
nately permitted to come in contact with the 
skin without being removed. Low-boiling pe- 
troleam products, such as solvents, gasoline, 
etc., de-fat the skin and may therefore lead to 
dermatitis, so that avoidance of contact with 
the skin is desirable. Lubricants may block 
hair follicles and sweat gland pores, thereby 
leading to dermatitis. Petroleum products are 
not recommended for the removal of other pe- 
troleum products from the skin, because of the 
problems previously outlined. The use of bland 
soap and water is recommended as the best per- 
sonal hygiene. The surgeon has learned that 
washing with soap and water is perhaps the best 
way for him to prepare his hands for an opera- 
tion. This practice has not changed during the 
years, and is still the method of choice and the 
one least involved with difficulties in the medical 
profession itself. Years of experience with soap- 
and-water washing substantiate the value of 
this simple procedure. 

The question of oil mists and lung cancer has 
often been raised by various users of petroleum 
products. There are no definitive data available 
either in the clinical literature or the experi- 
mental literature to suggest that the inhalation 
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of an oil mist will lead to the production of lung 
cancer. Nonetheless, oil mists again are foreign 
materials which should not be permitted to enter 
the lungs in any higher concentration than is 
absolutely necessary. Reported in the literature 
are cases of oil pneumonitis resulting from those 
who have unwisely used oil-based nasal spray or 
who have inadvertently had mineral oil get into 
the lung at the time that it was being used as 


N SUMMARY, the carcinogenicity of cutting oils 

is of such a low degree that good personal and 
industrial hygiene practices should eliminate any 
cancer hazard associated with these materials. 
Such practices include the avoidance of exposures 
wherever possible, minimizing exposures where 
avoidance is not possible, and the removal of any 
oils that get on the skin with soap and water as 
soon as it is practicable to remove them. Little is 


known as to the inhalation of oil mists in rela- 
tion to lung cancer, but, since the oil is a foreign 
body, its inhalation should be minimized. Good 
industrial hygiene practice applied to oil mists 


a laxative. Irrespective of whether a mineral oil 

may be carcinogenic to the lung, these cases 

strongly suggest that the inhalation of mineral 

oil mist is undesirable and should be avoided 

when possible, or minimized when not avoidable. can minimize such inhalation, just as it has 
There is a great need for correlative studies minimized the inhalation of dusts. 

between oil mist concentrations and clinical ob- 


servations on men exposed to such oil mists over References 
considerable periods of time. Such research 1. Twort, C. C., and Twort, J. M.: The Relative Potency 
of Carcinogenic Tars and Oils. J. Hygiene, 29:373 (1933). 


studies could probably be best conducted by those 2. CRUICKSHANK, C. N. D., and Squire, J. R.: Skin Cancer 
who operate large machine shops, and perhaps in the Engineering Industry from the Use of Mineral Oil. 
° ® F Brit. J. Indust. Med., 7:1 (1950). 
the automotive industry represents one industry 8. CRUICKSHANK, C. N. D., and Gourevitcn, A.: 
in which such studies could best be undertaken. Pings and —. Ibid., — bool - 
: e 5 ASTROMATTEO, E: Cutting Oils and Squamous-Cell Car- 
The levels of oil mist could be measured by com- ) 


cinoma. Part I: Incidence in a Plant, with a Report of Six 
petent industrial hygienists. Competent indus- 


Skin Cancer 


Cases. Ibid., 12:240 (1955). 

: . 5. GILMAN, J. P. W., and VESSELINOvITcH, S. D.: Cutting 
trial medical staffs could perform the medical Oils and Squamous-Cell Carcinoma. Part II: An Experimental 
examinations which would then be correlated Study of the Carcinogenicity of Two Types of Cutting Oils. 

it . b, Ibid., pp. 244-48. 
with the measurements of oil mists. 6. Unpublished data. 


The BR, 3M aad AA 


Cy OF THE outstanding alcoholism rehabilitation programs in the nation is that 


operated by the Great Northern Railway Company. It is directed by two re- 
covered alcoholics, a man and his wife operating as a team to provide counseling service 
for alcoholic employees. Following this, employees are urged to join AA. If the em- | 
ployee is in need of hospitalization because of alcoholism, he is referred to whatever | 
treatment resource seems most appropriate for him. Since its beginning in 1950, the ‘ 
Great Northern program has been successful in rehabilitating 80% of the alcoholic 
employees who have taken part in it. What this means in terms of manpower saved, 
increased efficiency, and reduced training costs is readily apparent. Since 1953, the ’ 
Great Northern has had the lowest accident rate per man-hours worked of any major : 
railroad in this country. The company feels that this low accident rate is at least in } C 
part attributable to the alcoholism rehabilitation program. Another local alcoholism t 
rehabilitation program of more recent development is that at Minnesota Mining and c 
Manufacturing Company. This is conducted by the company’s personnel department v 
which makes extensive use of AA and other community social service agencies as re- 
ferral sources. During the three-year period the 3M program has been operating, I 
90% of the alcoholics who have received assistance have been able to remain on their E 
jobs. Although the primary purpose of the 3M program has been the rehabilitation r 
of alcoholic employees, an additional contribution has been the practical education of " 
the families, clergymen, and supervisors who have taken an active part in it. Alco- 
holics who are employed and still have their homes, families, and community contacts 
are usually highly motivated to recover from their addiction. This factor accounts of 
for the exceptional success of industrial alcoholism programs. It also emphasizes the ce 
importance of additional efforts to rehabilitate the alcoholic at this stage when his be 
chances for recovery are still good. te 
—From an Editorial by Patrick BUTLER, Chairman, Minnesota Advisory Board on Problems of Alco- Ww 
holism, in Minnesota Med., June, 1957. 
as 
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Industrial Medical Association 


President's Page 


HE COMMITTEE on Committees was appointed 

by Dr. E. S. Jones at the time of the Indus- 
trial Health Conference in Philadelphia in 1956 
for the purpose of reviewing the activities of 
the IMA Committees and preparing an outline 
of their functions. 

At the Industrial Health Conference in St. 
Louis in 1957, this Committee submitted a report 
with recommendations as to the composition and 
functions of each of the Committees. The recom- 
mendations were: 

1. That a Committee Chairman serve a term 
of not more than three consecutive years; that 
there be no change in the Chairmanship prior 
to three years of service, providing the Chairman 
is willing to serve, and providing the Committee 
is continuing to be productive; that the Com- 
mittee Chairman recommend to the President the 
names of individuals he would like to have on 
his Committee. 

2. That the Standing Committees of the IMA, 
both of an administrative and scientific nature, 
be composed of a Nucleus of about five members, 
so located geographically that it would be con- 
venient for them to meet at fairly regular inter- 
vals if necessary; that each Committee include 
10 or 15 Corresponding Members who would re- 
ceive minutes of the Nucleus meetings and convey 
their recommendations and opinions to the Nu- 
cleus via mail; that each Committee meet as a 
whole once a year. 

3. That Committees submit to the Board of 
Directors prior to the October meeting of the 
Board their plans for the coming year and their 
recommendations for any budgetary require- 
ments. 

4. That Committee Chairmen use the central 
office of the IMA to distribute copies of necessary 
correspondence to the various Committee mem- 
bers; that any Corresponding Member be allowed 
to attend any meetings of the Nucleus if he 
wishes. 

5. That the Awards Committees be considered 
as more or less Ad Hoc Committees, i.e., com- 
mittees with limited functions, and, hence, their 
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functions be carried on entirely by correspond- 
ence, eliminating the need to be set up as the 
other Committees; that each Award Committee 
canvass the District Counselors, the Officers of 
the Component Societies, and the Chairmen of 
the IMA Scientific Committees for nominees for 
the various awards. 

6. That a Finance Committee be appointed, 
to review the financial structure and operation 
of the IMA in order to make recommendations to 
the Board of Directors as to how the IMA could 
meet its financial responsibilities; that this Fi- 
nance Committee have the Treasurer as Chair- 
man and the Managing Director as an ex-officio 
member; that the membership of this Committee 
consist of members of the Board of Directors, 
one from each year of service under the newly- 
created three-year term for Board members. 

7. That the outline of the structure and func- 
tion of the IMA Standing Committees be re- 
produced so that a copy could be given to each 
Committee member at the time of his appoint- 
ment to assist him in understanding what his 
functions are and what the organization of his 
Committee may be. 

8. That the Medical Care and Practice Com- 
mittees of IMA be combined. 

9. That each District Counselor be required 
to approve applications of membership to the 
IMA from his District so that he will have a 
better knowledge of the training and abilities of 
the men whom he represents. 

10. That the Committee on Committees be con- 
tinued in order to review on a continuing basis 
the membership and functions of the various 
IMA Committees, to propose new Committees to 
the IMA as they are needed, and to propose the 
abolishment of any Committees whose need may 
have become obsolete. 


} memeaianaas ies 
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Letters 


0 THE EDITOR: One of the features of the IMA St. 

Louis meeting was the Second Annual Component 
Society Officers’ Meeting, held on April 23, 1957. This 
was a breakfast meeting at which Officers of Compo- 
nent Societies had the opportunity to meet in an in- 
formal way with the Executive Committee, and the 
Board of Directors of IMA, to discuss problems and 
achievements of the component societies as well as 
local medical problems, and to seek help and advice 






IMA Officers: E. C. Holmblad, M.D., E. S. Jones, 


M.D., H. Glenn Gardiner, M.D., H. W. Lawrence, 
M.D., Jerome W. Shilling, M.D., and D. John Lauer, 
M.D. 





Dr. Shilling gives a report. 


4a44 


Dr. Holmblad holds forth. 
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from the IMA. There was also the opportunity to 
acquaint Component Society Officers with IMA policy 
and activities and to correlate the activities of the 
13 Component Societies. Those who attended this 
four-hour meeting were impressed by its fruitful- 
ness, and came away with a feeling that their ef- 
forts and achievements had been recognized, and 
their problems partly resolved by sympathetic ad- 
vice, and with renewed enthusiasm for the role the 
Component Society is playing in the advancement 
of industrial medicine. This is a forum by which 
any member of IMA can, through an officer of his 
Component Society, have his problems or sugges- 
tions heard at the top and acted upon. Enclosed are 
some pictures taken at the meeting. 

—H. S. Etmaquist, M.D. 


Let's Talk About Ourselves 
7 THE EDITOR: On receiving an invitation re- 
cently to present a paper on plumbism before 
an audience of experienced industrial physicians 
and hygienists, my initial impulse was to decline. 
What could I possibly tell them about lead intoxi- 
cation that they did not know? What is there to 
add to the picture of plumbism? In that moment 
of hesitancy, however, it occurred to me the pre- 
vailing need was not to add more paint or color, 
but rather to remove some of the daubs and dust 
this entity has collected since the description given 
it by Dioscorides. Our students and inexperienced 
physicians should be viewing a more realistic canvas 
than the one presently before their eyes.* 

But how can we entice these groups into our studio 
to look at authentic portraits of occupational dis- 
ease entities while other phases of medicine are 
being so highly glamorized? The realization of our 
comparative status persuades me to observe that 
here is a challenge we have not met, and will not 
meet if we continue our present inaction. 

Occupational medicine is primarily preventive 
medicine. As such it appears drab to the student or 
novitiate in medicine, and to the laity it lacks luster. 
For recognition it competes with the drama of 
curative medicine, so vividly depicted on radio and 
television, and in practically every periodical. At 
frequent intervals millions of eyes are focused on 
television sets watching the daring men in white 
pierce the pericardium or deftly remove a lobe from 
the lung or brain. Even more millions view the 
practice of medicine as having lately discovered the 
miracles residing in drugs. From these drugs they 
expect the cure of all diseases the knife will not 
eradicate; they expect stimulation or tranquility, 
and, of course, regeneration. 

In still another way does occupational medicine 
face competition for recognition — worthy as that 
competition admittedly is. It resides in the dozen 
or more Foundations dedicated to research in can- 
cer, tuberculosis, heart disease, diabetes, leukemia, 
polio, epilepsy and cerebral palsy, multiple sclerosis, 
and other so-called catastrophic diseases. Seeking 
support by radio, television, the press, or door-to- 
door solicitation, these agencies have made everyone 





*See “A Re-examination of Plumbism,” Indust. Med. & Surg., 
27:7, 323 (July) 1957. 
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conscious of these dread diseases. Thus the average 
layman is brought into the act. He is not only a 
member of the audience viewing the drama of medi- 
cine but he is also a participant in the effort to 
eradicate the diseases widely publicized. Such ef- 
forts demand the individual’s participation in a 
community program. The mechanism utilized fo- 
cuses the relationship of the individual and his 
family to the health of the community in which he 
resides, i.e., to the environment where he spends 
his nonworking hours. 

The present system of health education in America 
has brought about a consideration of man’s envi- 
ronment which is unilateral — a fact that has 
escaped the attention of the profession, the public, 
and the press. Numerically the largest contributor 
to various Research Foundations and allied commu- 
nity programs is the American worker, and cer- 
tainly it is not intended here that he should desist. 
Yet he is almost totally unaware of the preventive 
and protective practice of medicine in the environ- 
ment in which he works. His concept of medicine 
in industry is almost entirely limited to safety first 
posters urging him to wear a helmet, eye goggles, 
metal-tipped shoes. He is urged to keep the aisle 
clear so that he may not stumble and hurt himself. 
He knows there is a dispensary in the plant where 
treatment for laceration or a burn is available. But 
it has not been impressed upon him that were it 
not for the industrial medicine and the engineering 
control in his work community he could not be a 
productive worker or a healthy member of his home 
community. 

Nor is this unawareness of the existence and pur- 
pose of occupational medicine confined to the laity. 
It is extremely disconcerting to have a member of 
our own profession ask “What is occupational medi- 
cine?” In the light of its achievement, such a ques- 
tion is akin to asking what is biology. That we 
are asked this question, however, is evidence that 
we in occupational medicine find ourselves an al- 
most completely isolated group. For reasons of our 
own doing, and some that are not, we have failed 
to develop adequate avenues of communication with 
our confreres, our educators, our students, and even 
that specific segment which we serve, the employee 
and employer of industry. 

The situation could be tolerated if it were only 
a matter of pride. But if a program of occupa- 
tional medicine is to keep abreast of an ever-in- 
creasingly diversified and ever-expanding industry it 
will require a constant flow of physicians into this 
phase of practice. The exigency is such that it 
cannot await that seemingly distant day when 
medical schools will adequately teach occupational 
medicine and encourage the graduate to enter this 
field. The immediate task is to gain the interest 
of the student and the young man now in practice 
and encourage them not only to enter this field but 
also to take some degree of formalized education. 

How can we secure the interest of the younger 
men now? Certainly we have failed to gain it by 
writing articles for journals they never read or 
by holding scientific sessions they rarely attend. 
It seems to me that a tentative solution lies in per- 
sonal evangelism, in daily preaching our gospel for 
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the purpose of conversion. In short, we should talk 
about what we do. 

I feel that we should make ourselves known and 
discuss our work in the staff room, at staff dinners 
or meetings, in the halls of the hospital or medical 
school, or wherever one or more persons are gath- 
ered, especially interns or residents. Constantly we 
should casually bring up an interesting case for in- 
stance. The mystery to be found in beryllium poison- 
ing is as fascinating as that of coronary thrombosis. 
We need to associate on more intimate terms with 
the interns, residents, and younger men in medi- 
cine. Those who have read the life of Osler will 
recall that he used to invite these men to his home 
on Sunday afternoon for tea. Possibly the young 
men of this generation will want something strong- 
er than tea, but the idea is the same and worthy of 
consideration. 

There need be no doubt that the furtherance of 
any phase of medical practice has resulted from the 
leadership of individuals. Laennec, Pasteur, Koch, 
Osler and others enlisted followers because of their 
own persuasive personalities. To be effective, of 
course, we must first of all believe in ourselves and 
take pride in our specialty. If the cardiologist, the 
dermatologist, the surgeon can strut before the pro- 
fession and the public, so can we. It is high time 
that we define our activities, discard our inferiority 
complex, and discontinue the idea that we are mem- 
bers of an unwanted minority group. I feel that the 
largest body of industrial physicians, the Industrial 
Medical Association, should by various means stim- 
ulate and maintain the missionary effort that I have 
outlined. —RUTHERFORD T. JOHNSTONE, M.D. 


Chemical Eye Injuries — and Irrigation 

(0 THE EDITOR: The incidence of serious after- 
‘Ta from chemical eye injuries has been tre- 
menodusly reduced within the gates of industry over 
the last 10 years, and for one basic reason only. 
This reason is that both workers and management 
are aware of the fact that immediate water irriga- 
tion at the site in which an individual gets a chemi- 
cal in his or her eye, is the key to the salvaging of 
sight. Water is always accessible; it can be in a 
hose, or bowl, or bubble fountain, or pail, or any- 
thing, just so it is available for mechanical elimina- 
tion of the chemical, whether alkali, acid, or deter- 
gent. 

Frequent attempts have been made to substitute 
various preparations for water. Many of these 
solutions are suppose to “neutralize.” This is both 
an actual and a psychological error, as it detracts 
from the use of water for immediate irrigation and 
reverts to medieval practices. In the old days peo- 
ple looked up in books what percent acid or alkali 
matched the chemical in the eye of the injured man, 
thereby denying him the best care, namely, im- 
mediate removal of foreign matter. 

The second important step that industry is trained 
to take is that, after irrigation at the worksite, the 
injured individual receives 15 to 20 minutes fur- 
ther irrigation with water or normal saline, in the 
plant dispensary. Here, if there is a nurse present, 
a local anesthetic assists greatly, and chunks of 
lime, concrete, and particles of chemicals are more 
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easily removed from high under the upper lid. From 
there on the case belongs in the ophthalmologist’s 
hands, 

There are mobile units that need irrigation fa- 
cilities, such as trucks that carry acid tanks and 
utility trucks out in the field, etc. Here a container 
(plastic or glass) should be carried, preferably with 
normal saline (as it hurts less), or with ordinary 
clean water. The solution need not be sterile as 
does an ophthalmic solution. It is the mechanical 
force of flushing the eye that saves the patient. 

As ophthalmologists, we are ultimately responsible 
for the care of injured eyes. We must express our 
need of specific medically-planned in-plant care. We 
appeal to industry to continue the use of extensive 
and intensive water irrigation in the emergency 
handling of all of chemical eye injuries. 

—HeEpwic S. KUHN, M.D., 
Vice Chairman, 
Section on Ophthalmology. 


Kooks 


Your Health and Your Job 

1 PAYS TO BE HEALTHY. By ROBERT COLLIER PAGE, 

M.D. 285 pp. Englewood Cliffs, New Jersey: Pren- 
tice Hall, Inc. 

These are days when the demand for physician 
time far exceeds the supply — a situation which 
holds for industrial as well as most other forms of 
practice. Frequent indeed are the occasions when 
both physician and patient wish there were time 
for a full and general discussion of personal health 
subjects. An old truth comes to mind here — that 
learning is usually more satisfactorily accomplished 
through the study of appropriate books than by 
lectures and discussions. Dr. Page has produced 
such a book. It is the product of his broad and 
extensive experience in health practice around the 
world. The book is rich in its discussions of health 
as this relates to the necessity of working for a 
living. The reader is given adequate descriptions 
of disease processes, some idea of modern therapy, 
and, above all, a fresh view of prevention. It is a 
book to be prescribed for, as well as recommended 
to, one’s patients. 

In some sections of the book there are statements 
and implications of the effectiveness of preventive 
measures that go beyond what can be supported 
scientifically. But, perhaps, the physician with a 
compulsion for exactness down to the hair-splitting 
level has no business being a clinician or trying 
to be one. Certainly, the patient should be spared 
the qualms of doubt that may plague his doctor. 
The positive demeanor has always enhanced the 
therapeutic plan, and this book strikes the positive 
note. Its theme is that prevention and control of 
degenerative disease are achievable by the person 
with a determination to apply what modern medi- 
cine has to offer. 

A book of this kind appropriately gives much 
space to functional illness. As might be expected, 
the author has produced a particularly good dis- 
cussion of the insoluble work problem as the im- 
mediate cause of emotional disability. This is ac- 
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complished without loss of focus upon the total 
life experience and its fashioning influence upon 


the resources to be mustered in such crises. A 
particularly good paragraph deals with the term, 
situational state, used to describe the illness of the 
person who is powerless to change the circumstances 
of an unbearable environmental stress and who be- 
comes sick as a result of the overload. 

Tension headache, obesity, and problem drink- 
ing are deservedly treated as major topics in sep- 
arate chapters. Psychiatrists who are adherents of 
one or another school will find fault with the lack 
of theory in these discussions. The tone is that of 
the experienced internist, serving up large measures 
of common sense in a rather stern and uncompro- 
mising fashion. The language in the chapter on 
alcoholism is particularly straightforward, and one 
gains the impression from the confidence with which 
the material is handled that the author has held 
patients by the hand along this road many times. 
Of particular value throughout these sections are 
lists of symptoms and behavior patterns which the 
reader may use as signals for discerning his own 
problems at an early stage. Well chosen cases, pre- 
sented in interesting fashion, are used to sharpen 
the points made in the general discussion. 

The sections dealing with heart disease and oth- 
er organic disabilities are short but adequate for 
purposes of public education in general health sub- 
jects. The book concludes on the topic of retire- 
ment, which is given the customary meaning of 
compulsory retirement from company service at age 
65. Again, the positive aspects have been high- 
lighted, and the text closes on the vigorous note 
of hopefulness which has been maintained through- 
out. 

In view of the generous supply of books and syn- 
dicated columns already dealing with health topics 
at a subprofessional level, the reviewer feels im- 
pelled to offer an explanation for his enthusiastic 
notice of Dr. Page’s book.. Dr. Page deals with 
health and disease as these relate to factors of em- 
ployment. It is at this crossroads that the indus- 
trial physician meets his patient, and it is from 
here that the course of recovery must proceed; and 
it is in precisely this situation that the book will 
be found to be extremely useful as an auxiliary pre- 


scription. —A. G. KAMMER, M.D. 
Epilepsy 
PILEPSY: LETITIA FAIRFIELD. Philosophical Li- 


brary Inc., New York, 1957, pp. 159, $4.75. 

This small book, self described as the first full- 
length text within its objective, is addressed to the 
public rather than to the medical profession. It is 
solely concerned with epilepsy, a disease mysteri- 
ous in origin, distressing in its effects; a disease 
that makes extraordinary demands on the sympathy, 
patience, and tact of those near and dear to the 
afflicted. This book becomes valuable to the phys- 
ician as a manual or guide that may be utilized by 
those responsible for the day-by-day life of the 
epileptic. It also becomes valuable to the industrial 
physician, since a limited section is devoted to the 
employment of the epileptic and his adjustment with- 
in the work-a-day world. 
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FTER MANY years of earnest contemplation, 

in which controversy not always was lacking, 
the Z37 Committee of the American Standards 
Association — which is concerned with stand- 
ards for acceptable concentration of all toxic 
dusts, gases, mists, vapors, and fumes in the 
air of workplaces — has accomplished its task 
with respect to carbon tetrachloride. Difficulty 
in reaching agreement as to a suitable standard 
has been second only to that regarding silica, 
the cause of silicosis, for which not yet, after 
an equal number of exploratory years, has a 
standard been achieved. 

These years of labor culminated as to the 
language of the standard itself in just 10 lines: 
“The maximum acceptable concentration of car- 
bon tetrachloride shall be 25 parts per 1,000,000 
parts of air by volume, corresponding to 0.157 
mg per liter at 25 C and 760 mm Hg for ex- 
posures not exceeding eight hours daily with 
the understanding that variations should fluc- 
tuate around 10 ppm.” 

“This value is based on experimental obser- 
vations with various species of animals and on 
comparison of air analyses with clinical obser- 
vations in operations where carbon tetrachlo- 
ride was handled.” 

The figure of this standard, i.e., the standard 
itself, is important enough per se, but what is 
more important is that a standard likely to be 
accepted widely has been promulgated. This 
fact provides opportunity for concentrated ef- 
fort wherever necessary to bring about work 
conditions providing no exposure to carbon tet- 
rachloride in excess of the levels specified. In 
the absence of some degree of certainty through- 
out the land, and in other lands, various indus- 
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ASA Carbon Tetrachloride Standard 


Number 8 


tries, groups, and at times official bodies, have 
operated under a wide range of restrictions 
from 5 to 100 parts of carbon tetrachloride per 
million parts of air. Much of that uncertainty 
now will be dispelled. 

While this standard on carbon tetrachloride, 
together with all similar standards of the Z-37 
Committee, avoids any lengthy exposition as to 
the nature of the toxicity involved, usually in 
brief, terse language the outstanding features 
of expectable damage from excessive exposures 
is presented. As to carbon tetrachloride, this 
language appears: “In high concentration carbon 
tetrachloride has narcotic properties similar to 
chloroform. Symptoms such as nausea, vomiting, 
and headache are experienced by some people at 
low concentrations. Liver and kidney damage may 
be produced by exposures which produce no or 
little symptomatic disturbances during exposure. 
The ingestion of carbon tetrachloride may cause 
severe and possibly fatal poisoning depending on 
the dosage and other factors. The vapors of car- 
bon tetrachloride become detectable by odor to 
most persons at a concentration of about 70 ppm. 
The contact of carbon tetrachloride vapors with 
mucous membranes will produce a burning sen- 
sation. The prolonged or repeated contact of liq- 
uid carbon tetrachloride with the skin causes in 
some instances burning and stinging sensation, 
erythema and hyperemia, wheal formation, and 
later vesicular eruptions. It removes the protec- 
tive fat of the surface of the skin and renders 
the latter dry and prone to cracking, opening 
the way to secondary infections. The toxicity of 
carbon tetrachloride is considerably enhanced by 
the ingestion of even moderate amounts of al- 
cohol.” 
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The brochure containing the foregoing quota- 
tions represents 10 pages ably setting forth many 
considerations that led to the standard, the sig- 
nificance of the standard itself, and published 
literature pertinent to the matter. Copies may be 
procured at a cost of 50 cents forwarded to Amer- 
ican Standards Association, Inc., 70 East 45th 
Street, New York 17, specifying Z37.17-1957. 


The Hearty Breakfast 


VERY industrial worker is encouraged to eat 

a hearty breakfast, preferably a hot one, yet 
one not conducive to obesity. Since the interval be- 
fore the morning meal is almost twice as great as 
that before the other two meals, it might be 
expected that workers and all other adults, might 
demand that breakfast be the big meal of the 
day. For the farmer that is true, and for it, a 
reason that soon will be disclosed. For many 
others the opposite is the rule and for equally 
good reason. Halfheartedly the worker and others 
consume a cup or two of coffee, toy with a piece 
of toast and off to work, despite the 12 hours 
that have elapsed since the previous meal. Few 
persons willingly would go from noon to mid- 
night without food. If they did, what a meal at 
midnight. Yet 12 hours or more somewhat regu- 
larly lie between dinner and breakfast. Then few 
breakfasts are relished. 

What is the reason? At rising time the body 
temperature is at its daily lowest. Stirring about 
in the business of shoelacing, shaving, bathing, 
the temperature starts upward toward its normal. 
The hypothalamus, that brain portion that pre- 
sides over appetite, makes an error in judgment. 
It interprets the rising temperature to mean 
that food has been consumed, so dutifully it shuts 
off appetite. So the aversion for the link sausage 
and the scrambled eggs. 

Now back to the farmer and his traditional 
big breakfast. Up he rises, out to the barn, feeds 
his cattle, cleans his stables, then roars in for 
breakfast. By that time his temperature has 
stabilized itself and the hypothalamus has dis- 
covered its error and goes about its business of 
creating appetite. 

This is better said by Brobeck, in a Symposium 
on Obesity before the College of Physicians and 
Surgeons, in March, 1957. 

All this has meaning for the tens of thousands 
of persons who would profit by bigger and better 
breakfasts. For them, earlier rising to provide 
definite physical household activities at a level 


) 


higher than moving the thermostat dial, will lead 
to a demand for a second helping of everything. 
Otherwise for them there is much justification 
for a midmorning meal and not just one more 
cup of coffee and a doughnut. 

Physicians at conventions consistently admit 
the eating of larger breakfasts in hotel restau- 
rants and nearby cafes than at home. The same 
reason obtains. Walking down hotel corridors, 
pacing before elevators, seeking out the morning 
paper, hunting up a dining room, standing in line 
for a table, provide all that is necessary — the 
adjusted body temperature. 


Prepaid Dental Programs 


L speetnoigr interest in prepaid dental pro- 
grams led the U.S. Public Health Service 
to call a Conference last September in Washing- 
ton to analyze successful examples of this type 
of program. Members of the Conference listed 
five basic points to be considered in organizing 
prepayment: 

1. Employed groups now covered by hospital 
and medical insurance offer the best enrollment 
base, since a payroll deduction system is desirable. 

2. Dental diseases require continuous service 
and are not adapted to a one-service-at-a-time 
approach. 

3. Since enrollment is discouraged when high 
initial fees are charged, means should be devised 
for spreading the cost of initial care over an 
extended payment period. 

4. Methods of financing should be geared to 
the present structure of dental practice, which 
includes both individual practitioners and group 
clinics. A majority of the Conference felt that all 
dentists in the particular area should be eligible 
to participate. 

5. Financing should be by employer or jointly 
by employer and employee, and payments to 
dentists should not fall below normal income 
levels for dentists. 

Three prepayment plans of especial interest 
are the Children’s Dental Service of the Inter- 
national Longshoremen’s and Warehousemen’s 
Union-Pacific Maritime Association, the main- 
tenance care program for all ages of the Group 
Health Dental Insurance, New York, and the 
Dental Clinic of the Labor Health Institute, St. 
Louis. 


Presented at the Fourteenth Annual Meeting of the American 
Association of Industrial Dentists, St. Louis, Tuesday, April 23, 
1957. 


Industrial Medicine and Surgery 
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